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REVIEW OF PROPOSALS UNDER POWER 
DEMONSTRATION PROGRAM 


WEDNESDAY, MARCH 12, 1958 


ConGrEss OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
Jornt ComMiTrere on Atomic ENeErey, 
Washington, D.C. 

The subcommittee met, pursuant to notice, at 10 a. m., in room 457, 
Senate Office Building, Hon. Chet Holifield (chairman of the sub- 
committee) presiding. 

Present: Representatives Holifield, Price, and Hosmer; Senators 
Pastore and Hickenlooper. 

Also present: James T. Ramey, executive director; and David R. 
Toll, staff counsel, Joint Committee on Atomic Energy. 

Representative Hoxiirretp. The subcommittee w ill come to order. 

The Chair will make a very sad announcement before we start our 
hearings this morning. We have lost one of the members of our 
Joint Committee, Congressman Dempsey, who passed away yesterday. 

Of course, it is a matter of great sorrow, and all the members of the 
committee feel that they have lost a very valuable member of our com- 
mittee, and a highly respected and honorable Member of Congress. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting this morning in public session in order to receive 
testimony on the proposed arrangement No. 58-1114 between the 
Atomic Energy Commission and Nuclear Development Corporation 
of White Plains, N. Y. 

Under section 111b of Public Law 85-162 (AEC authorization act 
for the current fiscal year 1958), the committee is required before it 
enters into any proposed arrangement or amendment thereto under 
the power reactor demonstration program, to submit the basis of each 
such proposed arrangement to the Joint Committee for a period of 45 
clays. 

The Atomic Energy Commission currently has a contract with the 
Nuclear Development of America to perform initial research and de- 
velopment work on a sodium cooled, heavy water, pressure-tube-type 
reactor. 

This reactor, when determined to be feasible, is proposed to be con- 
structed in cooperation with the Chugach Electric Association, near 
( hhugac th, Alaska. 

dy letter dated February 7, 1958, the Commission advised the Joint 
Committee that it proposed to extend the existing contract to provide 
for further research and development and for preliminary design on 
the proposed reactor. 
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The February 7, 1958, letter forwarded the program justification 
data describing the basis of the proposed contract extension. 

At this point, without objection, I would like to insert in the record 
the AEC letter dated February 7, 1958, and the program justification 
data forwarded by that letter. 

(The information referred to follows :) 


Unirep States ATOMIC ENERGY COMMISSION, 
Washington, D. C., February 7, 1958. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR Mr. DuRHAM: Under contract No. AR (30-3)-256, the Nuclear De- 
velopment Corporation of America is currently performing on a cost-plus-fixed-fee 
basis initial research and development work directed to the Chugach Electric 
Association demonstration reactor. This work is directed primarily to a deter- 
mination of the basic feasibility of insuring the separation of heavy water and 
sodium. It is anticipated that sufficient information will have been developed 
by June 30, 1958, to enable the Commission to make a determination whether or 
not definitive development work should be undertaken. 

If the determination is to proceed, the Commission proposes to extend the exist- 
ing contract; to provide for the necessary definitive research and development 
and for preliminary design. 

In accordance with section 111 (b) of Public Law 85-162, there is submitted, 
attached, program justification data describing the basis of the proposed con- 
tract extension. 

In the event definitive research and development work is undertaken, the 
Commission plans to defer negotiation of contracts covering reactor construction 
and operation for approximately 2 additional years, at which time the pre- 
construction research and development program will be substantially completed. 

House Report 978, the joint committee report to accompany H. R. 8996, indi- 
cated the construction cost of the Chugach reactor to be $6,729,000. The follow- 
ing subsequent developments have led us to change this figure to $9,229,000. 

““(a) Whereas it was originally believed that a remote location might be avail- 
able for the reactor, it is now apparent that Chugach can provide only its exist- 
ing plant area located near a populated district, and utilize existing generating 
equipment. In view of this consideration, it has been concluded by NDA and the 
Commission that a special containment structure should be included in the 
project plans. In response to an AEC request, NDA has indicated that its 
previous quotation would need to be increased by $1,500,000 for the containment 
structure and $500,000 for remote control instrumention for the contained portions 
of the reactor complex. 

“(b) The original NDA quotation was made subject to escalation based on 
rising costs. In the intervening period it is estimated that the increase will have 
amounted to about $500,000.” 

If the Commission defers, until the end of the preconstruction research and 
development period, negotiations for reactor construction, NDA has expressed 
willingness to construct at the figure of $9,229,000, subject to escalation based 
ona standard index. 

Sincerely yours, 
LEWIs Strauss, Chairman. 


PROGRAM JUSTIFICATION DATA—ARRANGEMENT No. 58-111-4 


A. Name of contractor 

Nuclear Development Corporation of America, White Plains, N. Y. 
B. Description of proposed project 

1. Objective.—The objective of the proposed contract extension is to encourage 
private participation in the development of nuclear power technology and to ac- 
celerate the achievement of commercially feasible nuclear power. Under the 
contract extention definitive research and development and preliminary design 
will be performed, directed to a sodium-cooled, heavy water, pressure tube 
demonstration power reactor. 


2. Location.—The Knik Arm plant site of the Chugach Electric Association, 
Anchorage, Alaska. 
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3. Technical aspects (data are approvimate ) — 

Reactor heat output : 40,000 kilowatts. 

Hlectrical output : 10,000 kilowatts. 

Amount of fuel loading : 10,000 kilograms. 

Enrichment percent U-—235: 2 percent. 

Moderator : Heavy water. 

Coolant: Liquid sodium. 

Reactor outlet temperature : 950° F. 

Reactor pressure : atmospheric. 

Steam conditions : 850 p. s. i. a., 850° F. 

Byproduct utilization : None presently contemplated. 

4. Estimated date of completion.—For definitive preconstruction research and 

development, June 1960. 


C. Estimate of cost 


Initial research and development under present AEC contracts_____ 1, 725, 000 
2. ‘Work performed in’ AEC facilitie@s 60. iecb sick 2 ae 850, 000 
| tice na a a 8, 155, 000 

The above excludes: 
Initial research and development under present AEC contracts___--~- $1, 725, 000 
Initial research and development NDA contribution____--__------_- 25, 000 


Norre.—House Report No. 978 indicates $2,225,000 as the cost of initial research 
and development, including $500,000 in AEC facilities, and $500,000 for prelim- 
inary design. The plans for the research and development program have been 
revised to undertake work in AEC facilities and preliminary design in the 
second phase to be covered by contract extension. In addition, it has been 
found necessary to include in the initial research and development program, at an 
estimated cost of $500,000, certain experimental work originally planned for the 
second phase. Thus the total estimated cost of the initial research and develop- 
ment is $1,725,000. 

LD. General features of proposed arrangements 

1. Term.—tThe term of the contract extension will continue until completion 
of definitive preconstruction research and development, estimated by June 1960. 

2. Type of contract—The contract will be on a cost-plus-fixed-fee basis. 

3. Indemnity.—The Commission will indemnify the contractor for loss or 
damages arising from nuclear incidents in a manner consistent with Public Law 
256, 85th Congress. 

4. Termination.—The contract may be terminated at any time by the Com- 
mission without penalty. 

5. Patents —Whenever any invention or discovery is made or conceived by 
NDA or its employees in the course of, in connection with, or under the terms 
of this contract, NDA shall furnish the Commission with complete information 
thereon; and the Commission shall have the sole power to determine whether or 
not and where a patent application shall be filed, and to determine the disposition 
of the title to and rights under any application or patent that may result; 
provided, however, that if the Commission determines not to file, NDA may file 
any United States patent application subject to Commission security requirements 
and regulations, and may, subject to Commission approval, file any foreign 
patent application. 

6. Informatoin and records.—NDA will keep records of technical, economic and 
financial data developed in connection with the project and supply that informa- 
tion to the Commission for its use and dissemination. The Commission and its 
representatives will have the right to inspect and audit the work, records, reports, 
information, data and activities of NDA under the project. The contract will 
also include the statutory GAO audit provision. 


Representative Houirietp. Mr. Davis, Director of the Reactor 
Development Division, is here this morning and Mr. A. Tammaro, 
assistant general manager for research and industrial development. 

Mr. Davis, what is the order of your presentation ? 
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STATEMENT OF W. K. DAVIS, DIRECTOR, DIVISION OF REACTOR 
DEVELOPMENT, ATOMIC ENERGY COMMISSION 


Mr. Davis. I should like to make a brief statement on the project. 
Then I thought we could discuss the data sheet as it was submitted. 
Representative Hottrretp. You may proceed. 

Mr. Davis. It is a pleasure to be here today to discuss with your 
committee our proposed cooperative arrangement with the Nuclear 
Development Corporation of America for ‘the reactor proposed for 
construction at Chugach, Alaska, under the “second round” of the 
Commission's power demonstration program. 

The other Commission staff with me today will, I believe, be able 
to answer any questions you may have on the conc jusion of this brief 
introductory statement. 

On February 7, 1958, in a letter to the chairman we submitted 
program justification data covering the proposed cooperative arrange- 
ment for the Chugach reactor in accordance with section 111 (b) of 
Public Law 5-162 

This proposed arrangement, you will note, constitutes somewhat of a 
departure from arrangements referred to you last September covering 
the reactors for Consumers Public Power District and Northern 
States Power Co. 

Each of the previous arrangements covered an entire project through 
the completion of construction and a 5-year operating period. 

In the present case there are still uncertainties regarding the 
technical and aie feasibility of the sodium cooled, heavy water 
moderated reactor. 

As indicated in our February 7 letter, before June 30, 1958, we 
expect to make a determination of the basic feasibility insuring the 
separation of sodium from heavy water in this reactor. 

Subject to a positive determination in this case, we a. extend- 
ing the current cost-plus-fixed-fee contract with. NDA for a 2-year 
period of preliminary design and continued research and iovaeneient. 

Contingent upon the successful outcome of that 2-year phase, we 
would then propose to negotiate a contract with NDA and with 
Chugach Electric Association covering the construction and operating 
phases of the project, respectively. 

The proposed course of action has the concurrence of the Chugach 
Electric Association as well as NDA. 

In addition, as indicated in our February 7 letter, NDA has con- 
firmed by its letter to us of December 2, 1957, its w illingness to hold 
open for the additional 2-year period its offer to construct the reactor 
at the present ceiling price subject to escalation based on a standard 
index with appropriate adjustments for additional features such as 
containment and remote-control] instrumentation which it now appears 
will be required at the time of construction. 

Mr. Delmar Morris. Assistant Director for administration, of the 
Division of Reactor Development, has been the principal negotiator 
for the arrangements now before you. 

I believe he will be able to answer any detailed questions you may 
have with respect to the negotiations and we will try to answer any 
technical questions you may have on the reactor itself, as well. 
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Mr. Ramey. May we have the letter of December 2 that you refer to? 

Mr. Davis. I would be glad to read this into the record if you would 
like to have me do that. 

Representative Honirtetp. Please read it. 

Mr. Davis. The letter of February 7, 1958, addressed to Chairman 
Durham—— 

Representative Hortrrecp. No, the letter from the NDA to the 
Commission. You may just furnish it to us, please. It will not be 
necessary to read it. 

(The following letter was forwarded by the AEC for the record :) 


NUCLEAR DEVELOPMENT CORPORATION OF AMERECL, 
White Plains, N. Y., December 2, 1957. 
ATOMIC ENERGY COMMISSION, DIVISION OF REACTOR DEVELOPMEN . 
Washington, D.C. 


(Attention Mr. Delmar Morris.) 


GENTLEMEN : This is in response to the questions developed during the course 
of our discussion with your negotiating committee on November 19 concerning 
the sodium deuterium reactor project. 

Both the discussion and the questions revolved around the difficulty of ascer- 
taining with accuracy at this stage of development what will be appropriate 
terms and conditions for this project at later stages. The original proposal sub- 
mitted by NDA and Chugach in January 1956 took account of this difficulty by 
giving all parties to the project equal, unlimited right of withdrawal at certain 
prearranged decision points. The project has subsequently been rephased to 
meet the desires of the Commission, and NDA has been asked, in effect, to define 
more limited withdrawal rights at new decision points. 

Our discussion on November 19 also took cognizance of the deferral of pre- 
liminary design effort from phase 1 to phase 2. This deferral of preliminary 
design effort has had the effect of preventing the preparation of more adequate 
cost estimates at this time, especially with regard to phase 3A (construction). 

While NDA desires to respond effectively to the questions raised, it is essential 
that we restate our willingness, without equivocation, to proceed on the basis 
of the original proposal, should that now be desired. 

The questions raised on November 19 and NDA responses follow : 

1. Containment: In line with NDA letter of July 4, 1957, what ceiling does 
NDA propose be placed on Commission contribution to a containment building 
if one is required? 

Response: NDA proposes that the Commission assist in meeting the cost of 
any required containment to a maximum of $1,500,000 for the structure itself, 
and $500,000 for additional remote control instrumentation for the contained 
portions of the reactor complex, if limited or no access during operation is 
required. 

Explanation: NDA has estimated the type and size of containment structure 
for two cases—one assuming most of the coolant and moderator materials are 
in a single structure, and another assuming the minimum portion of such 
materials is in the primary containment structure. NDA has also examined 
present trends in containment philosophy, especially that related to totally 
remote control of the contained portions of reactor plants. Since the entire 
decision concerning the type, size, and nature of operation of the contained 
system lies with Government regulatory bodies and beyond the control of NDA, 
the proposed cost ceilings for Commission contribution are selected to assure 
probable acceptable facilities of this nature at no cost to NDA. These cost 
ceilings might be reduced if the Commission is now prepared to define con- 
tainment standards in sufficient detail and give contractual assurance that 
NDA will not be held to more severe and more costly standards at some later 
date. 

2. Reestimate of phase 2 costs: In view of the reprograming of phase 1 and 
subsequent delays in geeting the design and development aspects of this project 
underway, reestimate the cost of phase 2. Assume relaxation of the require- 
ment to use metallic fuel elements. 

Response: NDA requests an increase in phase 2 2 Commission obligation from 

7,750,000 to $8,250,000 and no increase in Commission facilities assistance. 
We should also discuss the increased cost of phase 2 introduced by a 1-year 
lag consumed in negotiations. 
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Explanation: Phase 2 was estimated during the selection board hearings in 
May 1956 at $7,750,000 plus $800,000 of assistance in Commission facilities, less 
any portion of such assistance used in phase 1. An arbitrary amount of $445,000 
within the $7,750,000 was designated as a capitalizable design cost. 

Approximately $500,000 of design effort originally scheduled for phase 1 was 
deferred by reprograming and adding new experimental work scope. This 
deferred design effort was necessary to permit an improved cost estimate at 
the end of phase 1. You will recall that NDA originally requested an absolute 
withdrawal right at the end of phase 1, contingent only upon the contribution 
by NDA of an additional $100,000 to phase 1 work. 

NDA now finds itself requested to reestimate phase 2 without significantly 
improved design data. It is also necessary to accept the fact that the design 
effort and much of the development work will be done about 1 year behind the 
original schedule, hence at further inflated costs. 

NDA now requests, therefore, that the $500,000 of preliminary design effort not 
performed during phase 1 be added to phase 2. This amounts to a new phase 2 
total for Commission costs of $8,250,000, but it does not change the basic assump- 
tions underlying the original estimate. NDA would like also to discuss with you 
the impact of increased labor costs in prospect because of the 1-year negotiating 
lag. The increased labor cost observed at NDA during this period has amounted 
to about 8 percent. 

NDA also notes that essentialy none of the $800,000 of assistance in Commis- 
sion facilities has been utilized in phase 1 and requests that all of the balance 
be available in phase 2. No new request for assistance in Commission facilities 
is introduced. However, it has been suggested that the extensive Du Pont pro- 
gram of criticals might include one directed to the SDR program. Recent experi- 
ences raise the possibility that such a critical conducted earlier in the program 
than at a startup might be quite valuable. 

3. Division of phase 2: In view of the need for having phase 2 and phase 3 
run in part concurrently, estimate the amount of expenditures needed in phase 2 
prior to commencement of phase 3 and after commencement of phase 3. 

Response: In order not to confuse old and new dollar amounts, this response 
is being made in percentages. NDA estimates that all of the anticipated ex- 
pendable materials and equipment, in amount of $1,340,000, and 75 percent of 
the remaining phase 2 costs would be incurred prior to a decision concerning 
commencement of phase 3. Approximately 25 percent of phase 2 costs would be 
incurred after the commencement of phase 3. 

Iixplanation : This division involves two problems. First, some costs of phase 3 
should be incurred in the months immediately preceding decision concerning 
commencement of phase 3 in order to permit orderly prosecution of the project. 
These would carry cancellation charges if the decision were not to begin phase 3. 
The accounting for the liability of cancellation charges has not been discussed 
with the Commission. Second, the phase 3 decision might be expedited to an 
earlier point in phase 2 if the decision to proceed with phase 2 is made in April 
1958 instead of July 1958. (See question No. 5.) 

On balance, the estimate of division given tends to assume no heavy cancella- 
tion costs, no expediting of the phase 3 decision, and authorization of some small 
amount, perhaps $150,000, for phase 2 efforts in the last 2 or 3 months of phase 1. 

4. Rephasing of the project: If some significant portion of phase 2 costs will 
be incurred after commencement of phase 3, and if the ability to predict the 
conelusion on such items as containment is inadequate for reasonable adherence 
to the original project phasing and terms, suggest a feasible alternate course. 

Response: This question was explored and answered during the November 19 
discussion. An alternate was outlined. This has been reexamined and found 
acceptable. It consists of continuing all research and development under exten- 
sions of the present CPFF contract for phase 1. Construction and experimental 
operation would then be performed under a CPFF contract with a ceiling as 
originally projected. 

Explanation: In this alternate approach, the Commission would gain the com- 
plete direct control of the research and development programs of phase 2 and 
seems highly unlikely to incur any costs greater than those originally contem- 
plated under the CPFF contract with a ceiling. In fact, some of the suggested 
additions to phase 2 costs set forth in the response to question No. 2 might prove 
unnecessary since these are more in the nature of conceivable contingencies than 
known costs. 

NDA, on the other hand, would have to yield program control which is the 
concomitant of a closed end cost for the Commission, and would in turn be 
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released from liability for any overrun in phase 2. This latter liability is, in 
fact, not substantial provided NDA retains its right, requested in the original 
proposal, nor to proceed with phase 3 if the SDR does not have sufficient techni- 
cal promise. 

(For further points bearing on these matters, see the response to question 
No. 5 below.) 

5. Decision criteria: What are the specific criteria NDA believes should form 
the basis for decision as to proceeding with phase 2 and phase 3? 

Response: NDA believes that the criteria for proceeding with phase 2 and 
with phase 3 should be the same for NDA as for the Commission. They are as 
follows: 

Phase 2: 

(a) The SDR concept continues to have technical promise. 

(b) There are possible successful barrier materials and barrier configurations. 

(c) There is reason to believe that such reactions as may occur in the reactor 
will not be autocatalytic. 

Phase 3: 

(a) There is a reasonable prospect of obtaining all necessary construction 
and operation approvals. 

(b) The coneept holds promise of being acceptable for future applications. 

(c) There is reason to believe that SDR-type reactors can be economically 
competitive (e. g., exorbitantly costly containment will not always be required). 

(d) There are no unsolved development problems in significant components 
and known sources of supply able to deliver to acceptable specifications have 
been identified ; significant components include fuel elements, pumps, valves, heat 
exchangers, control-rod drives, leak-detection systems, steam generator, and 
barrier materials. 

(e) The cost components over which neither NDA nor the operating utility 
have control are in prospect of permitting reasonable operation during the ex- 
perimental operating period; these include fuel materials, special nuclear mate- 
rials buy-back prices, and chemical reprocessin«. 

6. Escalation of construction costs (phase 3A): What definition of escalation 
on phase 3A (construction) costs does NDA propose and what limits on esecala- 
tion are acceptable to NDA? 

Response: NDA made its estimate in January 1956 and requested escalation. 
NDA would be prepared to accept escalation on all components produced in the 
United States measured by the Bureau of Labor Statistics domestic United 
States industrial labor index and on all costs of construction and erection in 
Alaska by the Bureau of Labor Statistics labor index for the Territory of 
Alaska. NDA is not in a position to absorb any of the increased phase 3A costs 
resulting from inflation in the cost of doing business, but is prepared to accept 
an escalation ceiling limited to NDA’s scheduled completion date. 

7. Project schedule: Redraw the schedule shown following page 49 in the NDA 
section of the original proposal. 

Response: See enclosed schedule. 

We trust that this is responsive to your present needs. 

Sincerely yours, 


Water A. HAMILTON, 
Manager, Contract Operations. 
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Representative Hoxrirrerp. Did you say Mr. Morris will proceed 
now ¢ 

Mr. Davis. Yes. 

Representative Hottrrecp. All right, Mr. Morris. 


STATEMENT OF D. M. MORRIS, ASSISTANT DIRECTOR, DIVISION 
OF REACTOR DEVELOPMENT 


Mr. Morris. The contract which we propose to modify and extend 
is now in existence between the Commission and NDA. It is a rather 
normal cost-plus fixed fee research and development contract. 

At the present time work is proceeding under this contract in the 
preliminary phase, which has as its principal objective the establish- 
ment of the feasibility of separation of the sodium and heavy water. 

That phase of the work is expected to be completed by June 30 of 
this year. 

Subject to favorable findings with regard to the work that is now 
being conducted, our proposal is to modify and extend this contract 
to provide for approximately 2 more years of research and develop- 
ment and, as Mr. Davis said, if the result of that additional work is 
favorable, we will proceed with the contract for the construction 
and operation phases of the project. 

As we have shown in the program justification data sheet, the esti- 
mated cost of the first phase which is now under way is $1,750,000, and 
the cost of the additional research and development and preliminary 


design work contemplated during the next 2 years is estimated at 
$8.1 55,000. 





osx i! 
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I could proceed with the points in the program justification data, 
if you like, or answer questions. 

Representative Hoxtrirep. Let us put a few answers on the record 
at this time, then we can go into that. Some of the questions may 
cover some of the points that are pertinent. 

How much money has been spent under the existing contract? 

Mr. Morris. The expenditures to the end of January were ap- 
proximately $900,000. 

Representative Horrrretp. Has that all been laboratory work? 

Mr. Morris. Yes, sir. 

Representative Hoxrrietp. In the Commission’s laboratories, or 
NDA laboratories ? 

Mr. Morris. NDA laboratories. 

Representative Horirreip. Under contract ? 

Mr. Morris. Right. 

Representative Hotirrmetp. What has been accomplished to date? 

Mr. Morris. Several tests have been performed on a laboratory 
scale to demonstrate the ability to maintain a separation of sodium 
and heavy water. 

If you wish to get into this, perhaps Mr. Davis or the NDA rep- 
resentatives could speak to that more accurately than I could. 

Representative Horirrecp. Without going into detail, do you feel 
that there has been appreciable advancement or accomplishment i in the 
expenditure of that fund ? 

Mr. Davis. Maybe I had better say a few words on that, Mr. 
Holifield, and then perhaps you will want to get an expression "from 
Mr. Menke. 

But the first phase of this contract was specifically directed toward 
trying to obtain some kind of demonstration that we could success- 
fully prevent the sodium and the water from getting together with 
a high degree of assurance. 

And the work of NDA has been directed towards exploring this 
and to setting up some experimental facilities to try to demonstrate 
this on a modest but sufficient scale in order to give us that assurance. 

It has not included very much work on the more advanced phases 
of the development which would come in phase 2. 

Some of these experimental facilities are just about getting into 
operation now and will furnish the information that we hope to have 
by June 39. 

I was up at NDA a few weeks ago and saw some of these just about 
at the stage when they were about to go into operation. 

Representative Horirreip. Are these facilities in the nature of 
original type facilities, or are they duplicates of facilities which we 
have in our national laboratories ? 

Mr. Davis. These are unique to this particular problem. 

Representative Honirimeip. They are unique ? 

Mr. Davis. Yes, sir. 

[ just wanted to say before perhaps referring any questions to Mr. 
Menke, that so far from anything I have ever “heard, this still looks 
like it is quite a feasible thing. This is what we do have to get pretty 
good assurance on by June and the task for NDA is to give us assur- 
ance by this time. 

The next few months will be the critical months in determining 
whether or not we have it. 











10 POWER DEMONSTRATION PROGRAM 


Representative Horirietp. One of the real problems is the danger 
of the mixture of heavy water and sodium, is it not? 

Mr. Davis. This is the key point, to find some way of making sure 
that when you have sodium in a tube going through a tank of Theavy 
water that there is no possibility of these two getting together. 

There are also possibilities of reducing the hazard if this should 
happen. 

Representative Houirmetp. What would happen in the event such 
a mixture would occur ? 

Mr. Davis. This would depend to some extent on precisely how it 
happened. The most likely thing would be for the sodium to go into 
the water which, of course, then leads to a chemical reaction and the 
evolution of some heat. 

If also gives rise to the formation of hydrogen which, if ignited in 
some way, can lead to an explosive hazard. 

Representative Horirretp. I notice in the letter of February 7, that 
there is a discussion about the location of this plant and there was a 
discussion that Chugach can provide only the existing plant area 
located near a populated district in order to utilize its existing generat- 
ing equipment. 

Does this mean that you have had to increase your cost of contain- 
ment and your other precautionary methods because of its closeness to 
a populated district ? 

Mr. Morris. This is not necessarily the case, Mr. Holifield, because 
we do not know at this time what the containment requirements would 
be even if we moved the site out to a more remote area. 

The probabilities are that the containment requirement would be 
less severe and less costly if a remote site could be picked 

I will attempt to explain why the remote site has been eliminated 
from our consideration. In discussions with the representatives of 
the Chugach Electric Association, NDA and the Rural Electrification 
Administration, it became apparent to us that the Chugach Electric 
Association could not meet the rather stringent requirements of the 
REA if they attempted to provide the conventional facilities, that is, 
the turbine generator, at a remote site. 

This is due to the fact that in order to obtain the funds from REA 
for the conventional portion of the plant, it would be necessary for 
them to demonstrate conclusively that such a plant if converted to a 
complete conventional plant, that is, with a boiler substituted, would 
provide Chugach with the best, most economical source of power 
that they could obtain. 

This apparently would not be the case in view of the existing plant 
which is right in Anchorage. 

So as a practical matter, it was concluded that they could not make 
the necessary finding of feasibility, that is, REA could not make the 
necessary finding of feasibility. If Chugach attempted to construct 
these conventional facilities at some site other than their existing site. 

Representative Horirrecp. Now, under the original contract what 
was the participation of the Chugach people? 

Mr. Morris. Under the original proposal the Chugach Electric 
Association was to provide a site and the conventional facilities, 
namely the turbine and generator. 
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Representative Horrrrecp. At that time had they contemplated 
using their existing generator plant, or had they not contemplated 
obtaining through ‘loans with REA, money to construct a plant at 
another site / 

Mr. Morris. It was contemplated that they would run the steam 
from the reactor plant to existing turbine generators during the 
initial portion of this 5-year period, but that before the end of the 
5-year period their load would have grown to the point where they 
could justify an additional turbine generator. 

This would depend to some degree upon the performance of the 
reactor plant. After it had demonstrated that it was a source of 
firm power and after their load growth had justified the need for this, 
they would then install a new turbine generator. 

Representative Horrrrerp. There has been a new plan evolved, 
then, because, as I remember, the atomic power was to be furnished 
during the time when the hydroelectric power was unavailable because 
of the frozen water condition. 

As I remember, the atomic plant was to be used in that off season 
to furnish electricity, was it not ? 

Mr. Morris. Wee xpecte ‘d that they would operate it in this fashion. 

However, I think it has been understood from the beginning of this 
negotiation that it would perhaps be a year or two after the estimated 
completion date of the reactor before their load growth would require 
the installation of new turbine generator facilities. 

Representative Hortrreip. Now, what effect does the decision on the 
part of REA have on the overall plan ? 

Mr. Morais. It is not a decision of REA really, but it is clarification 
of their requirements, their requirements as to the loan that might be 
required. 

This has led all parties concerned to the conclusion that it would 
therefore be necessary for Chugach to use their existing site and install 
any new turbine generator at the existing site so that it could be 
integrated. 

The existing site is in the city of Anchorage so that it is near a 
heavily populated area. This would naturally cause greater concern 
in considering the need for containment and other safety features. 

Representative Honirrenp. What has the effect been upon the Fed- 
eral financial participation ? 

Mr. Morrts. We have asked NDA for an estimate of the maximum 
cost to the Commission if the necessary containment were added to 
the design of the reactor. It had not been provided for in the initial 
ee 

The answer was that if they had to establish a maximum cost figure 
at this time, prior to completion of their research and development 
and final design program, the maximum cost quoted would be $1,500,- 
000 for the containment structure and an additional $500,000 for 
remote instrumentation if that were also peed for safety reasons. 

Representative Hlontirmenp. This is a result of the clarification of 
the REA’s position on the loan ? 

Mr. Morris. It is influenced by that. 

Ifowever, we are unable to say that we could eliminate this need 
for containment by relocating the site to a somewhat more remote area. 

Representative Horirrenp. What part of that $2 million represents 
an additional amount over the original contemplation ? 
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Mr. Morris. The $114 million for containment, the $500,000 for 
remote instrumentation are additions that we would have to provide 
for if we were to contract now for the construction. 

These moneys may not be required, but we would have to provide 
for them. 

Representative Horirtetp. This, in effect, then, does reduce the 
capability of the Chugach people to contribute? It makes it more of 
a Commission operation than a joint operation / 

Mr. Morris. No, it would not affect their participation which was 
only to provide the site and the turbine generator facilities. 

It would make the project more costly to the AEC and at the end 
of the 5-year period, or at such time as we contemplated transferring 
title and selling the reactor to the Chugach Association, they would be 
faced with larger charges that certainly affect the feasibility of carry- 
ing on the operation. 

Representative Horirreip. Would it be cheaper from the Govern- 
ment’s point of view to provide assistance to the Chugach Association 
to construct at the original site rather than providing the $2 million 
for containment and control at their own site ? 

Mr. Morris. We have not made an analysis which will enable us 
to answer that precisely. 

Representative Horrrmeip. Why have you not done so? They are 
asking for money from the Government. It would seem to me this 
would be just an elementary exercise on your part of asking. 

Mr. Morris. We are not asking at this time for additional money 
to provide for this containment. As a matter of fact, because we 
were faced with the possibility of this, is one of the chief reasons 
why we are deferring contractual arrangements for construction and 
operation until we have had an opportunity to carry on more research 
and development and to further the design of the reactor plant. 

Representative Horirietp. This is looking ahead, then, to the likeli- 
hood of an additional cost provided you dec ‘ide on the feasibility of it ? 

Mr. Morris. Yes, sir. 

In large part, because of the potential additional cost, we felt it was 
prudent to defer contracting for the construction and operation, so 
as to give NDA a chance to come up with more answers as to the 
design of the plant. 

Representative Horirrecp. Your existing contract expired on what 
day ? 

Mr. Morris. June 30, 1958. 

Representative Hortrrerp. It is in the future, then, that it will 
expire? 

Mr. Morris. Yes, sir. 

Representative Horirrerp. You are asking for a 2-year extension ? 

Mr. Morris. We are asking for authority to extend it for 2 years 
during which time additional research and development and pre- 
liminary design work will be carired on. 

Representative Horirtetp. Is there any change in the existing con- 
tract as to patent rights? 

Mr. Morris. No, sir: no changes contemplated. 

Representative Horirreitp. Do you consider that the Government 
is entitled to the patents? I am referring now to section 5 of the 
justification data. 
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Mr. Morrts. Yes. 

Representative Horirieip. Is that provision in section 5 different 
in any way from what you have had before with NDA? 

Mr. Morris. I believe it is slightly, Mr. Holifield. We have with 
us this morning Mr. Roland Anderson, who is patent counsel of the 
Commission. 

Representative Horirretp. When I asked you if there is a proposed 
change in the existing contract as compared to the new contract, why 
did you say no? 

Mr. Morris. We do not plan to change the existing patent provi- 
sions. That is the patent provision in the existing eontract. We 
plan to extend the contract without changing that article. 

What we have in section 5 is what is in the present contract. I 
understood you to ask if this was the same article that we have in 
all other contracts with NDA. 

We have had another contract, unrelated to the Chugach project, 
between AEC and NDA. I believe the wording of that patent pro- 
vision is somewhat different, although in substance I believe it is the 
same. 

Mr. Ramey. Is this patent clause similar to most of your patent 

lauses for research and development work, meaning the provision 
for NDA to file for foreign patents ? 


Mr. Morris. Could we ask Mr. Roland Anderson to come up and 
answer this # 


STATEMENT OF ROLAND ANDERSON, PATENT COUNSEL, ATOMIC 
ENERGY COMMISSION 


Mr. Axprrson. I believe it is very similar to clauses that have been 
included in other contracts in the last year and a half to 2 years. I 
think in the 202 hearings last year Mr. Mitchell indicated the policy 
of the Commission was to permit contractors to file both domestic and 
foreign applications when they so desired. That has been the practice 
of the Commission for a number of years 

We have had a regulation in our manual that has permitted con- 
tractors to file United States applications for a good number of years. 

The additions of “and foreign filings” has been included in a num- 
ber of contracts in accordance with the policy and practice announced 
to the Joint Committee at the hearings a year ago. 

To that extent, it is a difference, in that it permits them to initiate 
foreign filings if they so desire. 

I think it should be pointed out, however, that the ini’ lation of filing 
in no way affects the Commission’s powers and rights to determine 
the clisposition of the rights and titles in the inven‘ion, irrespective 
of who files. 

It was to permit contrac’ors and others when they felt it was desir- 
tble and the Commission was not filing promptly enough, to file them- 
selves if they so desired and to initially have that authority if they 
so desired. 

Mr. Ramey. Does the Commission retain the license? 

Mr. Anperson. This dees not determine any rights. If they file 


we mav take all the rights. We maey take rights subject to according 
them a license. 


269351 os 
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This does not have anything to do with determination of the dis- 
position of title or rights. It merely is an authority to permit them 
to file in order to protect, if they so desire, not only ‘the Government, 
but American industry generally. It does not give the individual 
contractor any more rights if he has this or does not. 

[ might say that even if this is not in the contract provision, it has 
been our police: y and prac ice to permit contractors, and in many con- 
tracts where it is not in the contract language we have provided 
procedures with the contractors to provide ‘them with this pr ivilege. 

Mr. Ramey. Under this clause has NDA filed any patents? 

Mr. Anperson. They have filed, I believe, several applications in the 
United States and only yesterday AEC initiated filing applications in 
some eight countries. These must be filed in order to get the conven- 
tion date by next Wednesday. 

Representative Price. Who pays the fees when industry files? 

Mr. Anperson. When the contractor files? 

Representative Price. Yes. 

Mr. Anperson. The contractor. 

Now, it may be a reimbursable expense if we take the rights. 

Representative Price. Reimbursable on the part of AEC ¢ 

Mr. Annerson. AEC. 

Representative Price. Hi ave there been instances of that nature / 

Mr. Anperson. No. sir; there has not been, to date. A number of 
contractors have filed alls ations. The patents have not yet issued. 

As to the determination of rights in most of those, thus far, we 
have taken the title, taken the rights in the field of atomic energy 
and in accordance with our policy permitted the contractor to take 
the rights in so far as the invention is useful for nonatomic energy 
purposes. 

Representative Price. There has been said about the failure of the 
American patents to be filed abroad, if what you have stated is the 
practice, why has not industry filed pate nts abroad ? 

Mr. Anpverson. I do not know. It is not the question of filing 
abroad; it is the question of the rights abroad that they are in- 
terested in. Some of our contractors unless they can acquire all 
rights in an invention in a foreign country, do not want to undertake 
the expense of filing abroad. 

I might say that, so far as I know, in every instance where a con- 
tractor has indicated a desire to file abroad he has been accorded the 
privilege to file abroad subject to one thing, namely, security. 

So far as I know in the last two years there has been no instance 
where the contractor has been denied the right to file because of 
security. 

We have in a classified case modified the classified application so 
as to put it in unclassified form and thereby permit the contractor to 
file an unclassified case in any country he desired to. 

In those instances where the contractor has indicated it to be de- 
sirable that applications be filed, but has not wanted to undertake the 
expense himself, I think it is fair to say the Commission has under- 

taken the filings at any time the contractor has shown it was worth- 
while to file a patent applic ation. 

In addition to that, the Commission has filed on its own a number 
of applications in foreign countries when it has been deemed worth- 
while. 
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Representative Price. What benefit accrues to the individual con- 
tractor if he files abroad ? 

Mr. Anperson. He at least assures himself he has the privilege of 
a nonexclusive license and will not be excluded under the policy of 
our Government in according nonexclusive licenses to any American 
industrialist. 

If the subject matter is patentable abroad and he wants to sell a 
device over there and it is a device covered by a United States Gov- 
ernment owned patent, he will not be excluded by virtue of that 
patent from operating in that country. 

By the same token, if the Commission owns it, neither will any 
other American industrialist be barred from utilizing the device in 
such country, since he would also be accorded nonexclusive rights by 
the United States Government. 

Representative Hortrrevp. Do I understand you to say—if the 
Commission decides subsequently to avail itself of the rights under 
the patent filed abroad by the contractor, that they will reimburse to 
the contractor the cost of filing? 

Mr. Anperson. It may be. 

Represent: itive Houtrimip. Upon what basis do you rest that de- 
cision, that practice? It would not detract from the contractor in 
any way, his rights abroad, would it? 

Mr. Anperson. No, but it may be an expense which we have in- 
curred jointly with him in encouraging him to file abroad for the 
protection not only of the contractor, but of the Government and 
American industry generally. 

Representative Horirmenp. When you reimbursed his cost of filing 
abroad, would that in any way detract from his control of the patents 
in foreign nations? 

Mr. Anpverson. It may or may not. 

Representative Hortrretp. Does this mean that the Commission, 
then, would take over the ownership of it ? 

Mr. Anperson. That is correct. 

Representative Horirierp. Then if royalties are paid by foreign 
countries on that patent will the Commission get it, or the contractor ? 

Mr. Anperson. The Commission will get any royalties acquired 
under that patent. 

I should say may. 

Representative Hotrrmip. Are there any further questions of Mr. 
Anderson ? 

Mr. Ramey. Has the question of policy on royalties on foreign 
patents by foreign users been settled ? 

Mr. Anpverson. I would say that the Commission has not charged 
any royalties on any patents, thus far, whether they be domestic or 
foreign. 

Representative Horirerp. Mr. Morris, what is the difference be- 
tween the word “initial,” referring to research and development, and 
“definitive” in the proposed extension 

Mr. Morris. We use this terminology to differentiate. The work 
during the first phase which ends this coming June has been pretty 
largely concentrated on this one crucial question that Mr. Davis dis- 
cussed, establishing the feasibility of suring separation of sodium 
and heavy water. 
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The feeling was that until we could get the necessary assurance that 
this could be accomplished it would “not be worthwhile to proceed 
with any extensive work regarding other features of the reactor. 

Assuming that this question is “settled satisfac torily by June 30, 
then during the next 2 years we would expect that they would conduct 
development work on various components and systems and proceed 
with design work. 

Representative Hortrtetp. This is a sharpening up of the research 
and development toward the basic feasibility problem ? 

Mr. Morris. That is a good way to express it. 

Mr. Ramey. Are there any changes in your arrangements on the 
research and development phase between those submitted to the com- 
mittee for consideration during the previous authorization hearings, 
and your arrangements as proposed at this time, particularly as to 
whether you have a closed- or open-end arrangement / 

Mr. Morris. The research and dev elopment phase that we are here 
discussing is not a closed-end arrangement. The Commission may 
stop the work at any time if the cost is determined to be excessive, 
but it is set up on a very similar basis to other CPFF research and 
development contracts that we have and it provides the Commission 
with essentially the same degree of control over the work that we 
have in other cost-plus-fixed-fee research and development contracts. 

Mr. Ramey. Was this the arrangement that was contemplated when 
you submitted this to the e ommittee last year / 

Mr. Morrts. I believe that during the authorization hearings last 
summer, we indicated that the construction aspect of the job was 
still expected to be a closed end and that is the case today. 

I do not recall whether our testimony last summer indicated that 
the research and development was to be closed end for AEC or not. 

In any case, the existing contract, which covers the initial phase, 
for an estimated cost of $17! 50,000, provides that this is the maximum 
amount obligated. 

Our obligation only goes that far and their obligation goes that far. 

Mr. Ramey. As I recall, the committee in its finding i in its initial 
report for the second round did give some indication that they thought 
the closed-end arrangement for research and development was not 
exactly feasible under ‘the demonstration program anyhow. 

Mr. Morris. In this case, as I say, we do not have a closed-end 
arrangement for the research and development, but we do have an 
agreement with NDA that their offer to handle the construction on a 
closed-end arrangement will still be available to the AEC during this 
extended research and development period. 

Mr. Ramey. I note you say in the letter of February 7 that if the 
determination to proceed is arrived at pursuant to July 1, then you 
will go ahead with this. 

Mr. Morrts. Yes. 

Mr. Ramey. Then there is the provision that you will go into the 
construction if you determine 2 years later that this is feasible. 

Do you construe the intent under the law to be that when you go 
into the construction phase you will resubmit the basis of that ar- 


rangement to the committee ‘under the 45-d: ay period ? 
Mr. Morris. Yes. 
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Mr. Ramey. Is it true that you do not have to wait until July 1 
to submit it after you have made the determination to proceed on 
this research and dev elopment phase 

Mr. Morris. That is right. We are hoping to be in a position to 
execute a contract as soon as these technical questions are settled so 
that there will be continuity of the work. 

Representative Horirietp. I notice in section D.1 where you com- 
ment upon the term of the contract extension. It is rather vague. 
You say: “Estimated to be June 1960.” Is that the date in your 
contract, or was it purposely left vague for some reason 

Mr. Morris. No, sir; the term would be extended from June 30, 
1958 to June 30, 1960. 

However, with the uncertainties that are associated with any re- 
search and development contract, we worded this the way we did to 
cover the situation that may arise where it could not be accomplished 
exactly in these 2 years; it might have to run over or it might be 
done in some lesser time. 

Representative Hoririep. Was the estimate of the time of this 
extension based on the request of the NDA people / 

Mr. Morris. Based on their recommendations. 

Representative Hotirtep. This contract is on a cost-plus-fixed-fee 
basis. Has the amount of the finding fee been revealed in the testi- 
mony anywhere ¢ 

Mr. Morris. No, sir. The amount of the fixed fee in the present 
contract is, I believe, about $94,000. Percentagewise, it works out 
to be a little under 6 percent. 

Representative Hortriexp. Is there any provision in your contract 
extension as to title of equipment constructed by Government funds? 
Mr. Morris. Yes, sir: all such title would be in the Government. 
Representative Hontrierp. With reference to termination, you 

state: 

The contract may be terminated at any time by the commission without 
penalty. 

That refers to the 30 days’ notice, does it not ? 

Mr. Morris. Yes, sir. 

Representative Hortrrecp. The objective of the proposed contract 
for extension is to encourage private participation. Since this work 
is being done completely under Government contract, as in many 
previous Government contract jobs, and since the titie of the equip- 
ment will remain in the Government’s hands, where do we find justi- 
fication for the stated objec ‘tive? 

Mr. Morris. The participation, the financial participation, of NDA 
and Chugach really comes in the later stages of this project. 

Mr. Ramey. On the turbine generator ? 

Mr. Morris. I should have added that NDA has borne $25,000 of 
the initial expense, but the principal participation will be through 
Chugach’s furnishing of the site and the conventional generating 
facilities and by NDA in taking certain risks with regard to the 
fabrication and construction of the reactor. 

Representative Hortrrecp. Of course, that is a matter to be decided 
later when feasibility is established. 

Mr. Morrts. Yes, sir. 


Representative Hotrrietp. Are there any further questions? 
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Does this complete your statement, sir ? 

Mr. Morris. Yes, it does. 

Mr. Davis. Looking back on the report for last year, I believe it 
does confirm our recollection that this was a cost-plus-fixed-fee ar- 
‘angement on research and development as presented last fall. 

Representative Hotirrevp. There are no new fees involved ? 

Mr. Davis. There would be a fee for the phase 2 portion of the 
contract. 

Representative Horirmetp. Yes, but it would be on the same basis 
that your initial fee was based ? 

Dr. Davis. Yes, sir. 

Mr. Morris. It was originally expected to be closed end. It was 
expected that all phases of the project would provide a closed-end 
commitment for the Government. 

Representative Hoxtrrecp. As I understand it, in view of the fact 
that the Government is putting up all the money on this, there is some 
latitude in regard to the closed-end principle, is there not ? 

Mr. Morris. With regard to research and development, yes, we are 
carrying out the research and development on the Piqua project, 
which is also a second-round project on a cost-plus-fixed-fee basis, 
expecting that the final design and fabrication and construction will 
still be on a closed-end basis. 

Mr. Raney. Is there any difference in your management arrange- 
ments where the Commission has an open-ended arrangement and 
would assume more responsibility for the direction of the research 
and development work as against a closed-end arrangement where it 
would be expected the contractor, unless he is taking a risk there, 
would assume that responsibility ? 

Mr. Morris. If the arrangement was closed end, the contractor would 
expect more of a unilateral Tight to decide the course of the work than 
he would under the arrangement we have described here. 

The arrangement we have described here gives AEC essentially the 
same right to approve and determine the course of the work that we 
have in any cost-plus-fixed-fee research and development contract. 

Representative Horirrecp. Thank you, gentlemen. 

I see that we have representatives of NDA in the room. 

Mr. Menke and Mr. Zuckert, the representatives of the Chugach 
people. 

At this time would either of you gentlemen like to make a statement 
in regard to the progress of the research and development which has not 
been covered, or in regard to the change of site problem ? 


STATEMENT OF JOHN R. MENKE, PRESIDENT, NUCLEAR DEVELOP- 
MENT CORPORATION OF AMERICA; ACCOMPANIED BY EUGENE 
ZUCKERT, THEODORE MILLER, AND WALTER A. HAMILTON 


Mr. Menke. Mr. Holifield, I have no formal statement to make. 

I might amplify a little bit on the proceedings heretofore. 

First, to the progress of the research and development so far. It has 
been an optimistic affair. We have completed one of three main tasks 
in research and development to prove that we can separate sodium and 

vater. 

That first task has been rather more successful than we might have 
hoped. 
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The second task is on stream right now, and the third task, which is 
a mockup of a portion of the reactor itself, has just been delivered to 
the site to be erected, and to be tested. 

Only on the successful completion of these three tasks will either 
the Commission or NDA recommend that we go forward with the 
next phase. 

I am very optimistic that the result will be positive and that we will 
recommend that it should go forward. 

The type of reactor which this project is attempting to put into our 
arsenal of reactors, our catalog of reactors, is one which the Commis- 
sion and NDA and significant other people think is important, the 
area of reactors which are moderated with heavy water, which have a 
capability of burning natural uranium and which can reach high 
temperature. 

Sodium cooling is not the only way to reach high temperature, but 
it is one of the good w ays. 

If we fail with sodium, we will try very hard to go forward with 
another coolant. 

So much for your request to reflect on the progress of the work. 

On the question of the reactor site, the two possibilities for site at 
Chugach I have, of course, with me, Mr. Miller and Mr. Zuckert, both 
representing the Chugach Electric Association. 

I might remark briefly on one question which you asked. You 
asked a very reasonable businesslike question: What is the alternate 
cost to go to the alternate site / 

The reason the decision is difficult is because the capital cost is al- 
most the same to rebuild the turbines and generators, the office equip- 
ment and all the services at a new site, that it almost exactly balances 
the cost of containment and extra instrumentation at the present 
plant site. I do not wish to imply that no containment at all would 
be required at the alternate site. 

But the operating cost would surely be higher at the new site be- 
cause essential elements of personnel would have to be duplicated 
whereas the personnel to operate the turbine and generator at the 
existing site have to be there anyhow. Whether the steam comes 
from the present oil-fired boilers or from the nuclear boiler, they are 
there anyhow. 

There are very few men in any powerplant, as you know, to operate 
a great many turbines. 

If we were to move to a separate site to gain the advantage of 
lesser containment, then we would have to duplicate that staff and 
the operating cost would go up substantially. 

That, at this stage, is the most complete answer I could give to the 
question you asked. 

Our present indications are that it is worth while to build a con- 
tainment building at the site in Anchorage. I might amplify a little 
bit more about the site in Anchorage. 

I have been to Anchorage and T find it an unusu: ully pleasant city 
and not nearly so frontier as many of us thought before we got there. 
It has one peculiarity. There is a river running through the middle 
of it with a very wide bed. It is called Knik Arm. It is also 
‘alled Ship Creek. In that bed there are no residences. There is a 
powerplant, a railroad yard, and numerous industrial warehouses. 
It israther wide. It is about a half mile wide and several miles long. 
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We would put the nuclear plant adjacent to the powerplant in this 
tiverbed. The river has long since become much smaller than when 
it formed the riverbed. So there is a sort of natural exclusion area 
in the middle of the city rendering it somewhat more feasible and 
giving somewhat mor e remoteness to the location than right in the 
middle of a city where houses could be built adjacent. to it. 

Representative Hourrieip. Has the Reactor Safeguards Committee 
inspected the site / 

Mr. Menxe. No, the Reactor Safeguards Committee has been in- 
vited to our first presentation to the Commission, and were present. 
And the Commission sent a visitor to Anchorage to make an initial 
investigation, but that is very informal and by no means a formal 
Safeguard Committee investigation of the site. That has not 
occurred yet. 

Representative Hoxirterp. I am somewhat concerned about the 
informality of these selections of sites. When I was in Great Britain 
last fall I talked with the people there and talked with some of the 
people of the Scandinavian countries. Site selection is basic to the 
whole program. Bhey take very seriously the location of the site. 

The first thing that is done is to obtain the approval of site selec- 
tion. But in our whole set up here we allow the industry to pick 
the site and make plans and probably purchase land and that sort 
of thing, make financial commitments in regard to the site, then we 
call in the Advisory Committee on Reactor Safeguards and ask 
them, “Is this all right ?” 

It seems to me it is getting the cart before the horse. I am not 
just referring to the Anchorage site, but to all site selections. 

It seems to me that the people who are interested in actually 
acquiring a site should, after they have determined the type of 
reactor, get. approval of the site first before going any furthe 

I am somewhat concerned about the informal way of pro eiaied 
to get site approval. 

Mr. Menke. I think I would share your feeling that it would be 
well to have site approval at the beginning. There is no denying 
that. 

Representative Hoitrierp. Once financial commitments have been 
made, land has been acquired, and areas selected, which may be the 
most economic from the standpoint of the operator of the pl: int, we 
come into conflict with the public interest of protection against pos- 
sible hazards. 

I have visited Anchorage. I know pretty well what the layout is 
there geographically. You are in a kind of bowl there in the moun- 
tains. I am not clear in my own mind exactly where the present 
generator site is located. 

Do the Chugach people have anything to say / 

Mr. Zuckert, do you have anything to say in regard to this factor 
of site? 

Mr. Zucxerr. I will have to stick by what Mr. Menke says because 
he has had an opportunity to go there, which I have not had. It 
confirms what our people up there have told us, that this is the pref- 
erable site from a power economic standpoint, certainly. 

The second thing is I should think the subcommittee would like to 
know that we are still very much interested in getting this reactor 
as a part of our system. 
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Going back into the history, this thing started in the fall of 1955 
under the second round when we were looking almost 7 years ahead. 
It was because it was almost 7 years that we were willing to take 
chances upon an advanced type of reactor which this one was. We 
had to take those chances because that is the way the second round 
was set up by the AEC and there was no other way of obtaining a 
reactor for Chugach in Alaska. We feel reactor construction in 
Alaska is logical and desirable, and will promote both the art and 
Alaska. 

So that we are still interested in the SDR and we look to this 
reactor as a part of our system because projection of the system load 
indicates commensurate growth. 

The precaution of course, is that we have to have the time in which 
to secure conventional facilities in the event that this reactor does 
not prove to be practical. 

Therefore, I think the committee must understand that we are 
basing our continuing agreement on the assumption, which we have 
voiced here today, that there is an intention to build this as a power 
reactor at Chugach should it work out as it now seems it would. 

Representative Horrrretp. There is no feeling on the part of the 
NDA people that because the terms of this contract extension is 2 
years, that you will not push forward in a most expeditious manner 
to achieve this goal, is there? 

Mr. Menke. No, sir: it is very much in our interest to push for- 
ward beginning right now to get this product delivered. 

Representative Horirretp. Thank you, gentlemen. 

The committee will take the matter under advisement. We will 
meet in this room on Friday morning. 

Our witnesses will be people representing the Florida and Penn- 
sylvania groups. 

The committee is now in recess. 

(Subsequent to the hearing, correspondence concerning this proj- 
ect occurred as follows :) 


CONGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C., March 26, 1958. 
Mr. Lewis L. STRAUSS, 
Chairman, Atomic Energy Commission, 
Washington, D.C. 


Dear Mr. Strauss: The Subcommittee on Legislation of the Joint Committee 


on Atomic Energy held a hearing on March 12, 1958, at which representatives 
of the Atomic Energy Commission testified concerning proposed arrangement 
No. 58-111-4 between the AEC and Nuclear Development Corp., of White 
Plains, New York. 

The hearing was held pursuant to section 111b, of Public Law 85-162, the 
AEC Authorization Act for the current fiscal year 1958, which requires the 
Commission, before entering into any proposed arrangement or amendment 
thereto under the cooperative power reactor demonstration program, to submit 
the basis of each proposed arrangement or amendment to the Joint Committee 
for a period of 45 days, unless such period is waived by the joint Committee. 

During the hearing it was brought out that if construction of this reactor 
later authorized, it will not be constructed at the originally selected site, a 
comparatively remote location, but instead will be constructed at the site of the 
existing Chugach Electric Association generating facilities, in a comparatively 
populated area. In my opinion, this change in proposed site raises doubt as 
to the advisability of proceeding, in the next phase of the contract, with con- 
struction at the location now proposed by the Chugach Electric Association. 
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As a result of the hearing, the following questions would appear pertinent: 

Is it advisable to go all the way to Alaska, and then select a site in a com- 
paratively populated area? 

What are the estimated transportation expenses for equipment and personnel 
to be borne by the Commission in connection with the construction and opera- 
tion of the reactor in Anchorage, Alaska? 

If a site could be found for this reactor in a less populated area, would not 
the original cost estimates apply, and a savings of approximately $2 million 
(for containment and remote control instrumentation) be possible? 

Would it be possible to find another cooperative electric association to par- 
ticipate in the construction and operation of this project at considerable savings 
to the Government, and with better protection to the public health and safety? 

I would appreciate your comments on the matters raised by these questions. 

Sincerely yours, 
CHET HOLIFiELD, 
Chairman, Subcommittee on Legislation. 


Atomic ENERGY COMMISSION, 
Washington, D.C., April 15, 195° 
Hon. CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomic 
Energy, Congress of the United States. 

Dear Mr. Houirierp: This letter is in reply to your letter of March 26, 195s, 
which raised several questions in connection with the Chugach Electric Associa- 
tion nuclear power demonstration plant. 

Under the conditions of the power demonstration reacter program the pro- 
poser has the responsibility of indicating to the Commission in his proposal the 
site he concludes is desirable for a demonstration reactor. In evaluating the 
proposal the Commission takes into consideration the responsiveness of the con- 
templated site to certain invitation criteria, such as geographical location, cost 
to the AEC and probable contribution of the proposed project to achieving eco- 
nomically competitive power. In addition, the proposed project and site are 
subject to eventual detailed scrutiny at the time of reactor hazards review. 

In exercising the right of site selection Chugach, in its proposal, indicated loca- 
tion within Anchorage as its preferred choice. It is considered appropriate to 
quote here from the proposal : 


“Sites 


“After considerable study of the area around Anchorage, two possible sites 
have been chosen. These are referred to hereafter as sites land 2. Of these, site 
1 is the preferred location because of its ease of development and convenience of 
location. We are not yet certain, however, whether this site will prove fully 
satisfactory after a complete sites and safety study. We have, therefore, pro- 
posed an alternate site located further from the city of Anchorage. 

“Site 1 

“This site is the present Knik Arm steam plant. The plant is located in the 
northern extremity of the city of Anchorage on Ship Creek. The plant is in a 
small, deep valley which contains the railroad yards of the Alaska Railroad 
and a small amount of light industrial development. The nearest residential 
housing is out of the valley at least one-quarter mile away from the present 
plant. In the direction of the valley itself, along Ship Creek, there is no resi- 
dential development in the eastward direction for a distance of 2 miles. In the 
westward direction the valley ends at the waterfront on Knik Arm. This location 
is considered excellent as far as general exclusion area is concerned, has sufficient 
cooling water, rail access, and is, of course, located on the CEA distribution line. 

“If this site is used, it would be planned to add an extension on the west end 
of the existing plant buildings to house the reactor and its associated generating 
equipment. Such an installation would be designed to produce steam of about 
the same pressure and temperature as the present new installation in this plant 
This will allow use of the present boilers interchangeably with the reactor to 
supply steam to the turbines in case of reactor shutdown during the early periods 
of operation. Administrative and accounting functions of the present plant 
would probably be adequate for the additional number of employees involved in 
operation of the nuclear plant after the initial operating period. 
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“This site is ideal from the standpoint of proximity to the electrical load. It is 
also in excellent position to provide steam to the downtown sections of Anchorage. 
An effective exclusion area of about one-quarter mile minimum radius exists. 
“Site 2 

“This site is located 12 niles northeast of site 1 on the Eagle River. It is 
accessible by road from Anchorage and is within a mile of the existing transmis- 
sion line from Eklutna to Anchorage. This site is regarded as thoroughly satis- 
factory for a reactor plant, but would be less convenientiy located with regard to 
existing plant facilities and rail transportation. It would also be too far from 
the Anchorage downtown area to allow economic generation of heating steam. 
It is, however, located close to important military installations and might be 
counted upon to provide emergency power in near proximity to these installations.” 

In the course of subsequent discussions with AEC staff personnel, Chugach 
stated it was no longer in a position to propose alternate site 2 inasmuch as the 
location of a plant there would necessitate the acquisition of conventional equip- 
ment, the construction of buildings and the extension of a transmission line to 
the plant. All this would require funding through loans by the Rural Electri- 
fication Administration. 

In response to an Atomic Energy Commission inquiry, the Rural Electrifica- 
tion Administration stated in a letter dated March 1, 1957: “* * * We are not 
aware of any circumstances which would cause REA to look unfavorably upon 
a loan request for additional generating plant. At the time of the request, it 
would have to be determined that this was the most effective and economical 
arrangement for meeting the increased power requirements of Chugach. The 
selection of a suitable site involves economic, technical, and other factors, which, 
in this case will depend upon the situation that will exist at the time of proceed- 
ing with phase III. Consequently, we are in no position to evaluate these fac- 
tors at this time.” 

In the absence of definite assurance that an REA loan would be available for 
location of the plant at a remote site, the AEC and Chugach are proceeding on 
the assumption that Anchorage will be the site in the event the decision is made 
to construct. If it should turn out at some later date that funds from REA would 
be available for convenional equipment at a plant location out of town, we 
would, of course, be pleased to reconsider. 

In your letter you ask if it is advisable to go all the way to Alaska, and then 
select a site in a comparatively populated area. The attraction of the Alaska 
area to us is twofold; the opportunity to gain experience and knowledge in the 
actual operation of a commercial nuclear electric utility in an area of not only 
very high conventional fuel costs, but also of high costs of labor, materials, ete., 
and the opportunity to learn of problems and costs involved in shipping over 
great distances and installing reactor components and fuel elements fabricated 
in the continental United States. You will note these two factors are in- 
dependent of location within or without a populated area, except that loan costs 
to Chugach would result in higher generating costs for an out-of-town plant. 

The excess in costs of constructing and operating the proposed reactor in 
Anchorage over a similar stateside installation will be dependent on a number 
of factors that can be determined with accuracy only at the time of actual con- 
struction and operation. These factors include the difference in labor costs 
based on stateside and Territorial standard indices at the time and the differ- 
ences between transportation and communication rates to Anchorage and the 
rates to the stateside location considered for comparison purposes. The fact 
that Anchorage is part of a substantial communication and transportation net- 
work will presumably help to hold the differential to a reasonable level. 

By placing the plant at a considerable distance from a populated area it is 
possible that containment could be omitted and a resulting saving in costs of 
approximately $2 million achieved. At the present stage of technology, neither 
the AEC nor NDA can say with assurance that containment may be omitted, even 
in a remote area. It is therefore necessary to plan for it at this time. However, 
there is little expectation that Chugach would be able to obtain funds to finance 
the conventional portion of the plant in an isolated location, and the Commission 
is not in a position to furnish funds for this purpose. If, in spite of the extra 
costs for conventional equipment resulting from location in a remote area, 
Chugach were able to obtain the necessary financing, then the AEC might realize 
savings through the omission of containment. 

It is possible that some other generating rural electric cooperative might replace 
Chugach if such action were found to be advisable. We are not aware, however, 
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of any such potential substitute having the advantages noted above associated 
with location in Alaska. 
To summarize, it is concluded that: 

(a) Lack of positive information to the contrary makes it advisable for 
us to assume at this time that containment will be required regardless of 
location ; 

(b) There is low probability that REA would approve a loan for plant 
location in a remote area in view of the increased operating costs and carry- 
ing charges. Therefore, insofar as Chugach participation is concerned, the 
Anchorage location must be included in any planning ; and 

(c) The present assumptions concerning containment and location may be 
subject to change approximately 2 years in the future when it is anticipated 
that a decision will be made whether or not to go ahead with construction. 

As explained in the Commission letter of February 7, 1958, to the joint com- 
mittee, we plan to reach a decision by June 30, 1958, whether or not to extend the 
existing contract with NDA to provide for definitive research and development. 
In the event the Commission should conclude approximately 2 years later that 
reactor construction would be desirable, any resulting basis for agreement will 
be submitted to the joint committee as required by Public Law 85-162. 

If we can be of further assistance, please do not hesitate to call upon us. 

Sincerely yours, 

R. W. Coox, 
Deputy General Manager. 


(Thereupon, at 11:10 a. m., Wednesday, March 12, 1958, the sub- 
committee was recessed, to reconvene at 10 a. m., Friday, March 14, 
1958. ) 








REVIEW OF PROPOSALS UNDER POWER 
DEMONSTRATION PROGRAM 


FRIDAY, MARCH 14, 1958 


CoNGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
Jornt CoMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to notice, at 10 a. m., in room 457, 
Senate Office Building, Hon. Chet Holifield (chairman of the sub- 
committee) presiding. 

Present: Representatives Holifield, Durham (chairman of the full 
committee), Price, Van Zandt; Senators Pastore and Dworshak. 

Present also: James T. Ramey, executive director, and David R. 
Toll, staff counsel, Joint Committee on Atomic Energy. 

Representative Hortrretp. The committee will come to order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting this morning to receive testimony from AEC officials 
concerning proposed arrangement No. 58-111-5 with East Coast 
Nuclear Group, a group of Ohio Valley area companies; and Florida 
West Coast Nuclear Group, two Florida utilities. 

The proposed arrangement is directed to research and development, 
construction, and 5 years operation of an advanced, high temperature, 
gas cooled, heavy water moderated reactor of the pressure-tube type. 

The Commission forwarded program justification data for the pro- 
posed arrangement to the committee by letter dated February 28, 1958, 
and, without objection, I would like to insert in the record a copy of 
the letter and the program justification at this point. 

(The document referred to follows :) 





UNITED States ATOMIC ENERGY COMMISSION, 
Washington, D. C., February 28, 1958. 
Hon. Cart T. DurRHAM, 
Chairman, Joint Committee on Atomic Energy. 


Dear Mr. DurHAM: There is transmitted herewith prenosed legislation which 
would amend Public Law 85-162 which authorized appropriations for the Atomic 
Energy Commission in accordance with section 261 of the Atomic Energy Act 
of 1954, as amended, and for the other purposes. 

The proposed legislation would amend sections 101 and 111 of Public Law 
&5-162 in the following manner: 

1. Section 101 would be amended to increase the current authorization for appro- 
priations by $35 million to provide for construction of a destroyer reactor pro- 
totype facility. 

2. Section 111 would be amended to 

(a) Permit the waiver of charges for the use of heavy water in any re- 
actor under the third round, power reactor demonstration program; and 

(b) Permit the utilization of funds appropriated to the Commission pur- 
suant to the authorization in subsection 111 (a) of Public Law 85-162 and 
authorized for the third round of the Commission’s power reactor demon- 
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stration program in a cooperative arrangement for an advanced, high-tem- 
perature, gas-cooled, heavy water-moderated reactor. 
The Bureau of the Budget has advised us that enactment of this legislation 
would be in accord with the program of the President. 
A detailed analysis supporting these amendments is being transmitted to the 
Joint Committee on Atomic Energy. 
Sincerely yours, 
Lewis L. Stravss, Chairman. 


PROGRAM JUSTIFICATION DATA—ARRANGEMENT No. 58-111-5 


A. Name of contractors 


1. Prime contractors.— 

East Central Nuclear Group (a group of Ohio Valley area companies), 
Florida West Coast Nuclear Group (Florida Power Corp. and Tampa 
Electric Co.). 

2. Principal subcontractors are expected to be.— 

General Nuclear Engineering Corp. (principal design agent and nuclear 
project engineer for research and development). American Gas and Elec- 
tric Service Corp. (principal design and construction engineers). 

B. Description of proposed project 

1. Objectives—The objectives of the proposed project are to bring new re- 
sources into the development of nuclear power technology, to advance the art, 
and to accelerate the time when economically competitive nuclear power is 
achieved. These objectives are to be achieved by a proposed arrangement 
which, on the terms given below, is directed to the research and development, 
construction, and 5 years’ operation of an advanced, high-temperature, gas- 
cooled, heavy water-moderated reactor of the pressure tube type. The reactor 
would be a unit of about 50 EMW fueled by slightly enriched uranium, which 
the proposers would design as a prototype of a 200 electric megawatt reactor 
capable of operating on natural uranium fuel. 

2. Location.—The proposed plant will be located on the systems of the 
FWCNG member companies. 

3. Technical aspects.—(Data are approximate and will reflect the choice of 
either steel or beryllium for the fuel cladding material, as shown.) 








Steel Beryllium 
er ees Ns hk 5s ace len cee chido _| 229 megawatts.........] 173 megawatts. 
II I fo en. cmindinmknowar wn paneoeas .| 61 megawatts... ......- 46 megawatts. 


Type of fuel: UO». 

Amount of fuel loading: 15.4 tons. } 

he ei oni cocnnnn sawn , ‘ cnahoeecanl Lee Pl ss ci tenceee | 1.15 percent. 

Moderator: D20. | 

Coolant: COz. 

Reactor outlet temperature...........___- ests eomiines sees ROS Bcctucapecketws 1,070° F. 

Reactor pressure: 520 pounds per square inch, ahsolute. 

Steam conditions: 1,000° F., 1,000 to 1.800 pounds per square 
inch. 

Byproduct utilization: Not yet determined. 
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4. Estimated date of completion.—June 1963. 
C. Estimates of cost (in thousands) 











Fl ri’a- East- 
West Ceniral 
AEC Cc ast Nuclear Total 
Nuclear | Group 
Group 
1. Preconstruction research and development: 
Research and development .._........---.-- cuz 1 $5, 097 $250 $4,848 | $10,195 
Use of AEC facilities $b eaptes dip nda dipole hie 1 1,000 0 0 1,000 
Administrative and assigne ! personnel__-.-..-- 0 170 | 1, 745 | 1,915 
— aromas —E 
Subtotal. - : ; bees ae 6, 097 | 420 | 6, 593 | 13, 110 
2. Design and construction 
Engincering design - * 0} 2. 100 0 2, 100 
Cumsirtiiege... .. ck eel La ee 0 | 23,785 0 23, 785 
Subtotal. - ad npice dips Wig Rap aae rteden akanhinctal 0 25, 885 0 25, 885 
8. Posteonstruction costs | 
Excess operating costs (5 years). .......-.....------..- 0 | 5, 426 0 5, 426 
Research and development (5 years) ; 4 3, 000 0 2.000 | 5, 000 
Subtotal ;: ; Sia a 3, 000 5, 426 | 2, 000 10, 426 
4. Waivers 
Waiver of heavy water use charge (5 years) _-. os 450 0} 0 | 450 
Waiver of fuel use charge (5 years)_.._........-.---.-- 350 | 0 0} 350 
Subtotal ‘ ‘ ‘iienisiieeanicaie 800 | 0 0! 800 
———  —————SSS=[_ ESS EEE 
5. Total 2 : de -cesred Stk 9, 897 31,731 | 8, 593 50, 221 
6. Research and development overrun at AEC option__._____- 2, 549 2,549 5, 098 
Administrative and assigned personnel_-................-.- | 0 958 958 
7. CGE BOCES « so. cnlas tcedin didn ond kde beet elds odes | 12,446 43,831 56, 277 


1 These amounts are maximums. 


D. General features of proposed arrangements 

The proposed arrangement consists of a research and development phase 
to be followed, under certain terms and conditions as given below, by con- 
struction and operation of the reactor for a 5-year period. In general, the 
proposal provides that the cost of the research and development programs will 
be shared in approximately equal amounts by AEC and the utility groups, and 
that Florida-West Coast Nuclear Group will pay the costs incurred in con- 
struction of the prototype reactor. 

1. Site—The site for the nuclear powerplant will be selected and provided 
by Florida-West Coast Nuclear Group and be subject to approval by AEC. 

2. Construction—The nuclear plant will be constructed by Florida-West Coast 
Nuclear Group, following the decision to proceed with its design and construc- 
tion. Terms governing the initiation of construction are as follows: 

a, Construction will be contingent on a determination of technical feasibility 
to be made at an appropriate time by mutual agreement (or by AEC in the 
absence of agreement). 

(b) Florida-West Coast Nuclear Group may elect not to construct the proto- 
type if, after research and development, competent engineers mutually selected 
estimate that the cost of power from the reactor during its third through 
fifth years of operation (assuming AEC source and special nuclear materia! 
and heavy water use charges and credits then predicted for that period) would 
exceed by more than 50 percent the power costs estimated for a hypothetical 
conventional plant of 120 electric megawatts that would otherwise be built on 
the Florida-West Coast Nuclear Groyp systems. 
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(c) Proposers may also terminate if at the time prototype construction were 
to be begun, it is AKC’s judgment that there is conclusive evidence that some 
other reactor type, no less advanced in its state of development, would produce 
power clearly more economical than the proposers’ projected 200-electric mega- 
watts plant. 

3. Operation.—Florida-West Coast Nuclear Group will operate the plant for 
5 years as part of its members’ power systems. 

4. Financial assistance—The preoperational research and development pro- 
gram is designed to yield the further information necessary to permit the 
parties to make a prudent decision on construction of the plant. Costs of the 
base preconstruction research and development program, under a ceiling of 
$10.195 million, will be shared equally and concurrently by AEC and the 
proposers. If, after work is begun, it appears that preconstruction research 
and development costs will exceed the base amount, AEC may either withdraw 
after expenditure of the base amount, or AEC may require further research 
and development expenditures up to 50 per cent ($5.098 million) of the base 
amount, to be shared equally by AEC and the proposers. Decision to incur 
further overruns might be made by mutual agreement. In addition to the 
above, AEC will provide research and development in AEC facilities up to 
$1.0 million and the proposers will provide administrative and assigned person- 
nel at an estimated cost of $1.915 million during the base period and up to 
$0.958 million during the overrun period. During the 5-year operating period, 
AEC will provide up to $38 million and the proposers will provide $2 million 
toward a postconstruction research and development program estimated at 
$5 million total. 

AEC will also waive 5 years’ use charges on fuel valued at $0.35 million and 
on heavy water valued at $0.45 million. 

5. Vitle-—Fuwrida-West Coast Nuclear Group will be the sole owner of the 
nuclear powerplant. 

6. Term.—The term of the contract will extend until the expiration of 5 years 
after the date the plant first operates, unless the contract is terminated earlier 
under the provisions discussed in items 2, 4, and 8. 

7. Indemnity.—As a licensee of the Commission, the proposers will be subject 
to the provisions of Public Law 256, S5th Congress. 

8 Termination.—In addition to the termination provisions contained in 2 and 
4 above, the project may be terminated at any time by mutual agreement. 
AEC may also withdraw at the time the base research and development amount 
of $10.195 million has been expended, at which time the project may or may 
not be continued by the remaining parties. Under any termination the obliga- 
tion of each party will be its share of expenses up to termination date. 

The respective obligations of the utility groups are subject to obtaining ade- 
quate liability insurance and indemnity coverage and all regulatory approvals 
required for them and their members. 

9. Patents—AEC shall have the right to determine title and all rights to in- 
ventions originated in the course of research and development work in con- 
nection with the development, construction and operating phases of the project, 
provided that East-Central Nuclear Group, Florida-West Coast Nuclear Group, 
their member companies and any subcontractor originating the invention shall 
retain at least a nonexclusive, irrevocable, royalty-free license. Except as other- 
wise authorized by AEC, East-Central Nuclear Group will include a similar 
patent provision in all subcontracts for research: and development work. 

10. Licenses.—The proposers will undertake to obtain all necessary licenses 
from AEC, and such other necessary approvals from Federal, State, and local 
regulatory agencies as are required to permit the construction and operation of 
the plant and the sale or use of the energy produced therein. 

11. Information and records.—In addition to statutory requirements, pro- 
posers will make available to AEC such technical and cost information regard- 
ing development, construction and operation of the prototype reactor as will 
enable AEC to fulfill the purposes of the power demonstration reactor program. 

12. Responsibilities of the proposers.—Past-Central Nuclear Group will as- 
sume contractual obligations for the preoperational and postoperational re- 
search and development programs. Florida-West Coast Nuclear Group will 
assume contractual obligations for construction and operation of the reactor 
plant, and, in addition, will participate in other phases of the project. 
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Representative Hoxirrevp. Also in this letter of February 28, the 
Commission requested an amendment to Public Law 85-162, the 
current fiscal year 1958 authorization act. 

The proposed amendment would amend the authorization act in 
certain respects to permit the commission to proceed with proposed 
arrangement No. 58—-111—5 for the Florida reactor, and it would also 
authorize $35 million for construction of a destroyer reactor plant at 
West Milton, N. Y. 

If time permits, the subcommittee hopes to consider these matters 
this morning following the testimony concerning the proposed Florida 
reactor. 

Originally, the subcommittee had also planned to receive testimony 
today concerning the proposed assistance to the Pennsylvania Power 
& Light Co. and Westinghouse Co. reactor, but this hearing has now 
been postponed and rescheduled for a hearing Saturday, March 22, 
1958. 

We have this morning, as representatives of the Commission, the 
General Manager, Mr. K. E. Fields, and the Director of the Division 
of Reactor Development, Mr. W. K. Davis. We are glad to have you 
with us this morning, gentlemen. Will you please proceed. 

(The bill under consideration follows :) 


PrRoposep Bint rok AUTHORIZATION OF APPROPRIATIONS PURSUANT TO SECTION 
261 or THE ATOMIC ENERGY AcT oF 1954, AS AMENDED, AND FOR OTHER PURPOSES 


A BILL To amend Public Law 85-162 to increase the authorization for appropriations to 
the Atomic Energy Commission in accordance with section 261 of the Atomic Energy Act 
of 1954, as amended, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That section 101 of Public Law 85-162 
is hereby amended by striking the figure “$222,230,000” and inserting in lieu 
thereof the figure ‘‘$257,230,000”. 

Sec. 2. Section 101 (e) of Public Law 85-162 is amended by adding at the 
end thereof a new subsection, reading: 

“16. Project 58-e—-16, destroyer reactor plant, West Milton, New York, 
$35,000,000.” 

Sec. 3. Section 111 of Public Law 85-162 is amended by adding thereto: 

“(c) Funds appropriated to the Commission, pursuant to the authorization 
contained in subsection (a) of this section and authorized for the Third Round 
of the Commission’s power reactor demonstration program, shall be available 
to the Commission for cooperative arrangements which may provide for the 
waiver by the Commission of its charges for the use of heavy water for a period 
not to exceed five years in any proposed reactor otherwise eligible for assistance 
under the Third Round. 

“(d) Funds appropriated to the Commission, pursuant to the authorization 
contained in subsection (a) of this section and authorized for the Third Round 
of the Commission’s power reactor demonstration program, shall be available 
to the Commission for a cooperative arrangement in accordance with the basis 
for an arrangement described in the Program Justification Data numbered 


58-111-5.” 

(This portion of the hearing of March 14, 1958, pertaining to 
authorization of the destroyer reactor plant, has been printed sep- 
arately entitled “Authorizing Legislation for Destroyer Reactor 
Plant.”’) 
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STATEMENTS OF K. E. FIELDS, GENERAL MANAGER; W. K. DAVIS, 
DIRECTOR; AND D. M. MORRIS, ASSISTANT DIRECTOR, DIVISION 
OF REACTOR DEVELOPMENT; AND DONALD BURROWS, COMP- 
TROLLER 


Mr. Fretps. Mr. Chairman, I have just a few outline remarks to 
make. 

Mr. Frexps. Two of the amendments pertain to section 111 of the 
1958 authorization act. The first of these, which is a new subsection 
(c) to section 3 of that law, would authorize the waiver of use 
charges for heavy water under the third-round invitation of the 
power reactor demonstration program. 

As you recall, our conditions were that we would waive this use 
charge in the case of reactors to be fueled with normal uranium. 

Now, our invitation specified that we would include this waiver 
for third-round proposals. Since that time, we have received several 
proposals which have requested this same assistance for reactors which 
are designed to be fueled with other than normal uranium. 

Two of these are the 1 hare Power & Light Co. Westinghouse 
project and Carolina Nuclear Power Associates ‘project. 

I will not outline the details of those projects any further than to 
say that they have requested this waiver. 

Now, in order that we can proceed in dealing with those expedi- 
tiously and because this similar request for waiver is in the proposal of 
the East Central Nuclear Group and the Florida West Coast Nuclear 
Group, we are requesting that section be amended so that a waiver 
could be given on a use charge for heavy water in all third-round 
proposals. 

Wecan come back to that later. 

May I just make a last statement, sir, with respect to the last change ? 

The second change to section 111 of the 1958 authorization act 
would add a new subsection (d) : 

To authorize the use of funds appropriated to the Commission under the 
authorization contained in subsection (a) of section 111 in connection with the 
proposal submitted by the East Central Nuclear Group and the Florida West 
Coast Nuclear Group. 

Now, this proposal conforms, generally, to the criteria of the third 
round, and it was arrived at during negotiations conducted under the 
basic approach of the third round. 

There are two deviations from the third-round criteria, though, that 
are such that we believe it should be specifically authorized in order to 
proceed. The two deviations from the third-round criteria considered 
by your committee in connection with the authorization bill are these : 

First, under this proposal the completion of construction is estimated 
as June 1963, whereas, as you will recall, Mr. Chairman, the third- 
round criteria provided for a completion date of no later than June 
1962. 

The second deviation from the third-round criteria of this proposal 
is as in the case of the two I referred to before; it also requests a waiver 
of the heavy water use charge for a prototype reactor which will 
utilize slightly enriched uranium rather than normal uranium as 
specified in the third round. 
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Now, we would hope that these two amendments will be acceptable to 
your committee so that we can proceed with the negotiations of the 
contract with East Central Nuclear Group and the Florida West Coast 
Nuclear Group. 

We have transmitted the program justification data sheets as you 
have indicated and we would hope that if this proposed section 
111 (d) is enacted that the 45-day filing requirement of section 
111 (b) would not be applicable to this proposed arrangement with 
East Central and Florida West Coast adesr Groups. 

I would say one thing further in connection with this proposal. 

We consider it very worthwhile that in going forward with it we 
would have talents in the organizations involved that are the kind 
of talents that we want to draw into this program, that it is on an 
advanced type of reactor that is of great interest to proceed with, 
and that this fact and the fact that this group is proceeding and 
is ready to proceed very rapidly on this project is why we are in here 
requesting this authorization to change to the authorization for 
1958. 

Now, Mr. Chairman, we are prepared to go into further details 
as you wish at this point. We can make further statements with 
respect to the general features of this proposal if you wish, or how- 
ever you wish to proceed. 

I do understand you have other witnesses here from the proposers 
that you wish to hear, also. 

Representative Hoxirrecp. General Fields, did the Commission 
notify the committee that it turned down the original Florida project? 

Mr. Frexps. I believe we did, sir. I presume we did. I would have 
to check, but I presume we did. 

Representative Horirrevp. The staff informs me that we have no 
such notification. 

Mr. Frexps. I will check that at my first opportunity, sir. If we 
did not it was certainly an oversight. 

Representative Horrrretp. Now, I think you issued a press release 
which was the first the committee knew about it. And I note one 
other thing of interest, that your press release did not indicate that 
it would take another year that you are now asking. 

The press release retained the date of June 1962, rather than the 
new date which you are now requesting, June 1963. 

Mr. Fretps. Mr. Chairman, if this is the case it is an error. At 
the time the press release was issued I am sure we were aware of 
this completion date. 

Representative Duruam. General Fields, is there any other group 
coming under this amendment beside the East Florida Group! 

Mr. Fretps. On the amendment with respect to heavy water there 
are potentially two other groups at this time, the. Peaabyleenia 
Power & Light, and the Carolina-Virginia Group. 

Each indicated if their proposals go ahead they would request 
the waiver on heavy water, sir. 

Representative Duran. Is that all at the present time that you 
have proposals from ? 

Mr. Frierps. Yes, sir. 

Representative Durnam. I am thinking that you might come in 
here and ask us to amend the law again on some proposals you have 
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down there at the present time, you would keep amending this every 
year, which we hope will not happen. 

Mr. Fretps. In the sense of the amending of the criteria, I do not 
believe that would be a necessity. 

Representative Duruam. This cleans up the third round ? 

Mr. Frerps. Well, we will appear before you, I believe it is March 
22, on the Pennsylvania Power & Light. Insofar as authorization 
changes, this should do so with the exception that when we discuss the 
subsequent proposals, these two, we will have to deal with the overall 
amount of the authorization if all of them come in, sir, not in the sense 
of changing the criteria, however. 

Representative Duruam. I was thinking of this. Of course we like 
to treat them all alike. If you have other proposals that do not have 
a completion date in 1963, you run into the same situation. Will the 
Pennyslvania Power & Light proposal as submitted to you, be later? 

Mr. Fretps. Yes, sir; but that 1s a homogeneous reactor and I be- 
lieve it is presently covered or you could interpret the present authori- 
zation that it would be covered because we did indicate there would be 
a later date on the homogeneous-type reactor in the authorization of 
1958. 

Mr. Ramey. I think that is correct, Mr. Chairman. It said some- 
thing to the effect that it would go from July 1, 1962, to July 1, or 
later, 1963. 

Mr. Fretps. Insofar as the date we have none in hand that would 
require a change in the authorization that I am aware of, Mr. Dur- 
ham, except this one. 

And recognizing that the homogeneous reactor in the authorization 
act would be in later 

Mr. Ramey. On the Pennyslvania one, will you resubmit the basis 
of that arrangement for committee review under the 45-day period 
when you go into the construction phase? 

Mr. Fietps. Yes, sir; I am certain that we would if it goes through 
on the present basis that we have submitted, sir. 

Representative Duruam. Will you do that on the Florida Group? 

Mr. Morris. I think this would not be necessary on the Florida? 

Mr. Ramey. On the Pennsylvania one the company has a right to 
terminate the project and the Commission also has certain rights to 
look it over. 

Would it not make sense also, in the case of the Florida one, to do 
the same thing? 

Mr. Morris. The distinction between the two is that in the Pennsyl- 
vania case the contract we contemplate entering initially would not 
cover the commitment to construct the reactor. This would require 
a modification of the contract. 

In the Florida case the contract we contemplate would cover the 
construction of the reactor with certain termination rights specified. 

Representative Durnam. That contract with Pennsylvania is based 
on the commitment for a certain period of years whether or not it is 
going to be useful. 

Mr. Morrts. The initial commitment is for 2 years of research and 
development, at which time the parties will decide whether con- 
struction will be entered into and a contract modification will be 
executed. 
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Representative Duruam. In a case like that, in case they decide 
to go ahead, would there be any reason why they would not go ahead 
and construct the reactor under this amendment to the act or would 
that prohibit them? 

Mr. Fretps. We feel we would have authority for them to go ahead, 
but in answer to Mr. Ramey’s question, I believe the modification of 
the contract at that time would be submitted to this committee. It 
would not be a matter of terminating if they failed to go ahead, but 
modifying the contract to go ahead with construction if they went 
ahead. 

Representative Hottrrevp. Getting back to the Florida project, do 
you consider that the completion date of June 1962 is impossible? 

Mr. Fretps. In the discussion with the proposers, the companies, 
they estimate the completion date somewhere between the end of 
1962 or the June 30, 1963, date, as being more realistic. 

They do not believe it is possible to meet that date of June 30, 
1962. I think we concur in this. 

I should not say we think—we do. 

Representative Hotrrrrevp. Is this because of the failure of the 
Florida people to come up with a firm proposal or is it because of the 
Commission’s lag in negotiating this contract ? 

Mr. Fretps. Mr. Chairman, I would say that it is largely because it 
is an advanced-type reactor with a considerable amount of research 
and development to be done, that the proposal at the time it was 
initiated stated at the time it would not be possible to conduct the 
necessary research and development and permit the construction in 
this time period, sir. 

You see, this is an advanced type that offers promise, that has not 
been under active development elsewhere. It is of a kind that I think 
we want to do under the third round. 

It did not come forward initially when the third round was first 
proposed. It just had not been born at that time, I guess, sir. 

Representative Horirretp. Now, the procedure in this instance, as 
I understand it, is that the AEC will provide $6,097,000 in precon- 
struction research and development and there are many opportunities 
in this arrangement for the proposers to terminate further work 
on the project if in their own judgment at the end of that period of 
time when that amount of money has been spent, they decide not to go 
into it. 

Under that situation there is no financial obligation on the part of 
the proposers; is that right? 

Mr. Fretps. Mr. Chairman, the setting of this should be accepted, 
I believe, on this basis: Here is a project starting out in research and 
development in which the research and development costs will be 
shared on a 50-50 basis, very close to a 50-50 basis, between the Govern- 
ment and the proposers. 

As these costs are incurred it is on that basis, sir. Now, we have 
the authority to invoke a 50 percent increase in the amount of re- 
search and development and proceed again on this 50-50 basis. So 
that is money that they have expended as well as the Government in 
a very worthwhile development project. 

tepresentative Hoxrrretp. In other words, you are setting aside $6 
million of Government money and they must match that? 
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Mr. Fietps. They must match that. 

Representative Horirrerp. And you spend it concurrently ? 

Mr. Frerps. And we spend it concurrently; yes, sir. It is com- 
pletely a participatin jomnt project here for that development work, 
joint in the sense of shivitie the research and development costs also 
during that period. 

I am sure that the committee, judging from the testimony last year, 
I am sure that the Commission and I am sure the proposers, feel that 
development should proceed to result in promising reactor types that 
should go forward if the conditions warrant going further as you 
proceed in the steps down the development path, and that there 
should not be a commitment to build an obsolete reactor that will 
not perform after you have done this work. 

So, here is a proposal that really came, on our part, as I suppose 
consideration on their part, out of the thinking that everyone has 
done since last year, of getting participation in research and dev elop- 
ment with the promise ‘of building the reactors if the reactors after 
you have done the development warrant being built. 

This is the basis upon which this is set. 

Representative Hoxtrrecp. Is there an equal exchange or mutual 
exchange of research and development information between the pro- 
posers and the Government in this mingled fund of approximately 
$12 million ? 

Mr. Frexps. In the what, sir? 

Representative Horirrmcp. In the mingled fund. 

Mr. Frevps. We will have the access to the information, patents, 
and all of this matter, as we have worked out in the previous pro- 
posals, sir, yes, there will be complete freedom on the information 
exchange. 

Representative Hotirtetp. It is not two separate projects. It is 
one project with mingled funds; is that right ? 

Mr. Frerps. Yes, sir. 

Representative Horirtetp. Now, what happens if the research and 
development runs over the $5,098,000 provided in the proposal ? 

Mr. Fretps. I do not quite follow your question. It is $10 million, 
sir. 

I presume you mean $10 million because it is on a 50-50 basis. 

Representative Hortrrevp. I was referring to page 2, C-6: “Re- 
search and development overrun at AEC option.” 

The total there is $5,098,000. 

Mr. Fretps. At that point the construction would either proceed 
or if the conditions are such that the company determined to termi- 
nate, they could terminate. Or if by mutual agreement we deter- 
mined that another course could be followed, it would be by mutual 
agreement, sir. 

Representative Hortrietp. The $2,549,000 of the AEC, then, would 
be matched by the sponsor’s same amount ? 

Mr. Fretps. Yes, sir; in the case of the overrun. 

tepresentative Houirievp. So this is an additional obligation on the 
part of the Government to the $6,097,000? 

Mr. Fretps. That is correct. That is on an optional basis, an 
option which the Commission could invoke, sir. 
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Representative Horirmetp. Now, referring to page 2, C-3, the post 
construction costs, for what type of work would the $3 million post 
construction cost of the AEC be used ? 

Mr. Davis. This would be for actual research and development 
work which would be done in connection with the operation of the 
plant. It is not any kind of assistance to the operation, but is re- 
search and development, examination of fuel elements, experimental 
tests, and things of this sort that would be done when the plant is 
started up. It could be the same kind of things that we are now 
doing at Shippingport. 

We are making very elaborate studies of the heat transfer, the 
fluxes, the perfomrance of the detailed portions of the core, things 
of that sort, plus examination of fuel elements taken out of the re- 
actor and things of that nature. 

Representative Hoxrtrrerp. You can state to the committee, then, 
that this is not a plan for a subsidy for operating costs? 

Mr. Davis. I can state that. 

Representative Hoxrrrrmexp. But it is for genuine research and de- 
velopment work after the reactor is finished ? 

Mr. Davis. That is correct, sir. 

Representative Hotrirrevp. Has the site been selected for this 
reactor ? 

Mr. Morris. A tentative selection has been made, but there has 
been no announcement on it. 


Perhaps Mr. Clapp, who I understand is here, may be able to an- 
swer that better. 

Representative Hottrrmetp. You cannot state to the committee 
whether it is in a remote site or a heavily populated area? 

Mr. Morris. I believe it is not in a heavily populated area, but I 
prefer Mr. Clapp should answer that since there has been no an- 
nouncement on it. 

Representative Horirretp. Have they consulted with the Reactor 
Advisory Committee in advance of selecting their tentative site? 

Mr. Frevps. I am not aware of consultations at this moment, sir. 

Representative Horrrretp. Now, on page 3, paragraphs (d), (b), 
and (c), under No. 2, there appear to be three conditions which 
would give an out to the proposers in their program. 

Do you consider that to be in effect a release clause ? 

Mr. Frexps. It is a release clause in one sense. It is in there be- 
cause the purpose here is not to require the construction of a plant 
that does not offer promise or the construction of a plant that after 
the development has proceeded to this point, might be obsolescent 
really, compared to other types. 

It is a provision that we feel is indicated for advanced type reactor 
proposal of the nature that this one is. 

Representative Van Zanpr. Is this kind of option written into the 
others ? 

Mr. Fretps. There are normally conditions written into the others 
under which they would vedcenlh I am not sure they are exactly 
the same as this one. 

Representative Van Zanpr. There is one in the Pennsylvania 
Power & Light Co? 

Mr. Fretps. There is a somewhat similar provision, I believe. It 
is not in this specific form. 
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Representative Hoxtrrenp. Now, your second proposal was that 
heavy water be furnished for these plants in the same manner in 
which you have promised to furnish it for the natural uranium re- 
search work ? 

Mr. Fretps. That is correct, sir. 

Representative Horirimep. This will involve about how much addi- 
tional cost to the Government ? 

Mr. Frexps. I believe that is covered in one of the justification 
data sheets, sir. It would involve during the period of this develop- 
ment work, which is to take place in this 5- year period, and these 
are development projects, all of them, an estimated amount of 
$950,000 in the case of Pennsylvania Power & Light. 

Representative Horirietp. Let us leave that out. We are not taking 
Pennsylvania Power & Light. 

Mr. Frexps. It is $450 ,000 i in the case of the instant proposal we are 
discussing. 

Representative Horirretp. $450,000; that is for the 5-year operating 
period ? 

Mr. Fretps. Yes, sir. 

Representative Hottrretp. You are also furnishing them free fuel, 
I understand, for that period ¢ 

Mr. Fretps. There will be a waiver of the fuel use charge in that 
same period, that would be in the amount of $350,000, sir. 

These are all totaled under that first column of page 2 of that sheet, 
the justification data. 

Representative Hoxirrevp. So the total amount of the Government’s 
participation at the bottom of the page would be $12,446,000. 

Mr. Frexps. In the event the option were exercised and that money 
were expended. 

Representative Hortrreip. And that is in the event that the option 
for the additional research and development is entered into. 

Mr. Fretps. In the event that is entered into, and in the event the 
reactor is operated for that 5-year period. 

tepresentative Honirretp. Your third point was that you did not 
think it would be necessary to lay this before the committee for 45 days 
in case this is consummated. 

Mr. Fretps. Mr. Chairman, our view there is that we have laid before 
you in this justification data sheet all of the essential details of the 
arrangement that is proposed, that you have them here now. 

And it was my understanding in the previous discussions that when 
we could do this it would normally be the practice that the committee 
would issue the waiver at the same time. 

tepresentative Horirrmenp. Do we have all the essential details? 

Mr. Frexps. It is my belief that you do; yes, sir. 

Representative Horirrep. Of course, at the end of your research 
and development and prior to construction, you plan to lay before us 
any modification ? 

Mr. Frevtps. Any modification in accordance with the law would 
have to be laid before you; yes, sir. 

I say any modification. The law has certain conditions under which 
we would lay it before you. I have forgotten the details. 

But if it is a modification that is required to be laid before you, we 
would certainly intend to. If these conditions change materially, it 
would be laid before you, also, sir. 
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Mr. Ramey. I think at the time the third round was developed and 
the previous rounds, the research and development and construction 
phase were regarded as being much closer together and that there 
would not be this contingency aspect of going into construction, that 
there is expected to be an obligation for the organization normally to 
go into construction under the original contract. 

Now, all of the proposals that are before the Commission and the 
committee all are pretty much dependent, and understandably so, and 
desirably so, on going through a research and development phase and 
then a construction phase. 

But that raises the further question whether or not the Congress 
ought to take another look at it. 

Mr. Frevps. I think that is a consideration that the committee should 
deal with. I would say this: that the way this is drawn, if these condi- 
tions are met the proposers, I am sure, feel bound to proceed with 
construction. 

Quite beyond that, I believe it would be my judgment that during 
the research and development phases they will be taking steps in the 
construction part of this, the acquiring of site and these sorts of things, 
quite before they come to a final decision whether to build this. 

So that in a sense of coming before you again, I do not believe it 
would be feasible to come before you for the research and development 
assistance, for example, that is listed here as postconstruction. 

We need authorization on that right now to negotiate with them in 
good faith to come to a contract here. 

But in the sense of reviewing it, in that sense, whenever the commit- 
tee wishes us to be up, we will be up, sir. 

But in the sense of the authority to make this commitment now for 
research and development support during the postconstruction period 
and for the waivers, we need that authority now, or we cannot enter 
into this contract. 

Maybe I misunderstood, Mr. Ramey ; I don’t know. 

Representative Horirrecp. That is a responsive answer, Mr. Fields. 

If the proposers elect not to construct the reactor at the end of the 
research and development period, the question occurs as to what 
happens to the Government’s investment in case there are components 
or other research equities. 

Does the Government have at that time full control of their invest- 
ment, the benefits of their investment, the results of their investments? 

Mr. Fretps. Mr. Chairman, we will have all the information avail- 
able to use that will come out of this contract, at that time. 

Representative Horirrme tp. And this might not be a joint determina- 
tion; the Commission might consider that they should go ahead and 
the proposers might consider that the promise was not there and they 
might decide to terminate, as I understand it. 

Mr. Fretps. That is correct. That could happen, Mr. Chairman. 

Further, of course, there could be by mutual agreement a proposed 
modification of the project to proceed on some other basis. That would 
certainly have to come back to the the Congress. 

Representative Horirrerp. Before an economical type of reactor 
had developed in that time period, you might decide to shift to that 
type rather than this type ? 

Mr. Fretps. This could happen. 
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Representative Hotrretp. If that occurs, you would be back before 
the committee on the modification ? 

Mr. Frexps. Yes, sir. 

Mr. Ramey. Would the research results at the time you would make 
this determination in themselves be of some benefit to your overall 
reactor program, whether or not you went ahead in the construction ? 

Mr. Fretps. I think they would be of substantial benefit, yes. I am 
optimistic; I don’t believe it will be on the pessimistic side. 

This is a promising reactor type, but if the development should 
show that it should not be pursued, that it would not be economic, if 
that is the conclusion at that time—although I don’t believe it will 
be—that certainly is valuable information to know because of the 
present belief with respect to this concept. 

Representative Horirtevp. In order to correct the record, the staff 
has informed me that the new data is specified in your release. They 
were confused by another release that was put out. 

I am glad to find out that this is not an error on the press release. 
As I understand, there has been a notable error committed lately in 
a press release. I am glad to see that this is not an error, also. 

Mr. Frexps. Errors are always regrettable, Mr. Chairman. 

Representative Ho.irretp. I was going to suggest that if it were an 
error in the press release similar to the 250-mile error that you might 
check up on your press release department and prevent future errors. 

Mr. Fretps. Errors are always regrettable, Mr. Chairman, and they 
can have very widespread misinterpretation unfortunately. 

Representative Horirretp. Are there any further questions on the 
Florida site? 

Mr. Fretps. Mr. Chairman, on your previous statement, I would 
say that was definitely an error on the part of the staff. If the com- 
mittee so wishes I would think they might want to know all the 
circumstances, the one you mentioned previously. 

Representative Van Zanptr. What error are you talking about ? 

Mr. Frietps. This has to do with the statement with respect to the 
250 miles at which this Rainier shot was detected. 

Representative Van Zanpr. The record should show that Congress 
makes many errors, also. Sometimes in excess of 1,730 miles. 

Representative Duruam. I might say that we will go into that. 

Mr. Fretps. Mr. Durham, I believe it is indicated, and I think 
that you should know the facts, because it was a regrettable error. 

Unfortunately it is being interpreted as proof one way or the other 
as to how far you can detect tests and it is not by any means all the 
factors that must be considered in that question. 

Representative DurHam. Will you be prepared in the morning at 
10 o’clock ? 

Mr. Frevps. I am sorry, sir. 

Representative Durnam. If you have all the facts in the thing it 
should not take you long to explain it to the committee. 

Mr. Frexps. I did not hear the question. 

i ae er DurnaAm. Could you be ready in the morning at 10 
o’cloc. 

Mr. Frexps. I do not know why we could not. 

Representative Durnam. Suppose you do it in the morning at 10 
o’clock, General Field. Come up and explain the reason for the error. 

Mr. Freips. Yes, sir. Will this be executive or closed, sir? 
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Representative Duruam. Are there aspects that can be published? 

Mr. Fretps. There are aspects than can be published. There are 
classified items that you may wish to hear further. 

tepresentative VAN Zanpr. Mr. Chairman, I think the only re- 
sponsibility we have is to determine whether or not it was an error 
and, if so, who was responsible. All the other information is in the 
hands of the public already. 

Representative Price. It has not been cleared up in the minds of 
the public. 

Representative Van Zanpr. All we have to do, then, is make a re- 
port whether or not it was an error and who was responsible. 

Representative Price. I think we should have an open session. At 
every opportunity matters should be presented in open session. 

Those items involving national security naturally may call for ex- 
ecutive sessions. 

Representative Horirretp. We had testimony in executive session 
on January 21 on this very matter and now that the matter has gotten 
into the press, a committee in the Senate and another subcommittee in 
the House announced in the morning’s paper they are interested. 
Also this Joint Committee on Atomic Energy 1s interested. 

It seems to me it is the duty of the committee and it should be the 
privilege of the Atomic Energy Commission to set the record straight 
on this matter. 

If there are no further questions in the Florida proposal, we will 
excuse these witnesses. 

This decision on this particular group, then, is to go the enriched 
route rather than the natural uranium route which they originally 
discussed. 

Mr. Fretps. Mr. Chairman, in this prototype they conceive it will 
be slightly enriched. Perhaps you can deal with it more directly 
with the proposers. 

It has an objective, a bigger plant that may well be natural uranium, 
but perhaps you can get testimony from them on that particular as- 
pect, sir. 

Representative Hoxtrreip. All right, it is not in the Commission’s 
mind that this reactor would take the place of the reactor contem- 
plated in the so-called Kaizer state ¢ 

Mr. Frevps. No. 

Representative Horirrecp. We will excuse you now and ask the 
Florida sponsors to come forward. 

We have before us Mr. Philip Sporn, president of the East Central 
Nuclear Group. 

Mr. William J. Clapp, president of the Florida West Coast Nuclear 
Group. 

Dr. Walter H. Zinn, president of the General Nuclear Engineering 
Corp. 

Gentlemen, I understand you have brief prepared statements. I 
suggest that you proceed to present them to the committee. 

Mr. Sporn. Would you like me to read our statement, Mr. Chair- 
man. 

Representative Honirtetp. Yes. 
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STATEMENT OF PHILIP SPORN, CHAIRMAN, WORKING COMMITTEE, 
EAST CENTRAL NUCLEAR GROUP 


Mr. Sporn. My name is PhilipSporn. Iam president of American 
Gas & Electric Co. and of American Gas & Electric Service Corp. 

I am also chairman of the working committee of the East Central 
Nuclear Group (ECNG), a group of electric utilities operating in 
the Ohio Valley and contingous areas. 

ECNG, together with the Florida West Coast Nuclear Group 
(FWCNG), has submitted a proposal to the Atomic Energy Com- 
mission to carry out a comprehensive program of research “and de- 
velopment on an advanced, gas cooled, heavy water moderated, 
pressure tube reactor. 

This proposal is the subject of the proposed arrangement No. 
58-111-5 between the Atomic Energy Commission and these two 
groups, which, in turn, is the subject of this hearing. 

I am appearing primarily on behalf of ECNG. ‘Mr. W. J. Clapp 
and Dr. Walter H. Zinn are also here. Mr. Clapp is president of 
the Florida Power Corp. and speaks for the Florida West Coast 
Nuclear Group, which consists of his company and Tampa Electric Co. 

Dr. Zinn, president of General Nuclear Engineering Corp., has 
been serving as a consultant to both groups. 

ECNG is composed of the following companies : 

American Gas & Electric Service Corp., in behalf of Appalachian 
Electric Power Co., Indiana; Michigan Electric Co., and Ohio Power 
Co., all of the American Gas and Electric System. 

The Cleveland Electric luminating Co., Columbus & Southern 
Ohio Electric Co., the Dayton Power & Light Co., Indianapolis 
Power & Light Co., Louisville Gas & Electric Co., Ohio Edison Co., 
and Pennsylvania Power Co., members of the Ohio Edison system. 

Southern Indiana Gas & Electric Co., Monongahela Power Co., 
the Potomac Edison Co., and West Penn Power Co., members of 
the West Penn Electric system. 

The essence of our proposal is that ECNG would carry out a com- 
prehensive program of research and development on this advanced 

reactor to be financed in approximately equal amounts by the Atomic 
Energy Commission and the utility groups and that, thereafter, a 
50,000-kilowatt (electr ic) prototype reactor would be constructed and 
operated for a period of at least 5 years, in Florida, by FWCNG, as 
hereinafter described. 

This reactor would serve as a prototype of a reactor of 200,000 
kilowatts. 

The present plans, however, are limited to the 50,000-kilowatt 
prototype. 

While it is expected that the reactor in the ultimate 200,000 kilo- 
watts size could operate on natural uranium, the 50,000-kilowatt 
prototype would require slightly enriched fuel. 

Representative Honmretp. May I stop you there and ask you very 
briefly what the technical problem would be of changing this from 
an enriched type to a natural uranium type? Is the reactor shell 
being built in such a way that you can increase the size of your fuel 
assembly area ? 
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Mr. Sporn. It will not be possible to change the 50,000-kilowatt 
reactor to use natural uranium, but in the larger size it will be pos- 
sible. 

Representative Honirretp. You are talking about building another 
reactor, then, that might use the natural uranium; is that right? 

Mr. Sporn. We are from the very beginning, Mr. Chairman, going 
to work on the 200,000-kilowatt reactor in our thinking and our de- 
signs and certainly will make preliminary designs to start with, and 
on the basis of the 200,000-kilowatt designs will develop a prototype 
design for the smaller 50,000-kilowatt job. 

But the prototype will be aimed at the ultimate 200,000-kilowatt 
unit. 

The idea is that the technical problems that could arise in the 
200,000-kilowatt job will for all practical purposes be solved and will 
have been solved in the 50,000-kilowatt prototype. 

Representative Hotirreip. I believe I understand you, but I want to 
be sure. 

Will this be an adaptation of your original 50,000-kilowatt proto- 
type, or will there be a separate construction of another 200,000. 

Mr. Sporn. If there is to be a 200,000-kilowatt job, Mr Chairman, 
it will be a totally brandnew plant. 

Dr. Zinn, I am sure, can add something to this. 


STATEMENT OF W. H. ZINN, PRESIDENT, GENERAL NUCLEAR 
ENGINEERING CORP. 


Dr. Zinn. Mr. Holifield and members of the committee, I think 
on one point there might be some confusion. 

One speaks of operating a reactor on normal uranium. Let me 
make it clear that the 50,000-kilowatt prototype could be loaded with 
normal uranium and would operate. The trouble is that it would 

not operate long enough without running out of reactivity, to get the 
4,000- ae att di: ays per ton or more burnup that we have to have in 
order to show decent fuel economy. 

Now, the reason a 50,000-kilowatt machine does not run long 
enough is simply due to the fact that when heavy water is the mod- 
erator, neutrons travel a long way and the reactor is too small 
physically and too many neutrons escape into the shield. 

In the case of a 200-megawatt electrical machine, physically it is 
larger, and the neutrons do not escape to the shield in the same pro- 
portion. We are quite sure from extensive calculations that with 
normal uranium you do get the burnup which will show economy. 

So the word “operating” does not mean will it just turn over; it 
means will it run long enough. 

Representative Horirrerp. Then we are talking about reactor A 
which is a prototype slightly enriched and then its successor, which 
will be a separate one, B, which will be a large one and might be fueled 
with natural uranium ? 

Mr. Srorn. Yes, but our proposal to the Atomic Energy Commission 
and the subject of this hearing does not contain in it any part of the 
900,000-kilowatt job except for the work that we will be doing and 
hope to be doing successfully to make that possible ultimately. 
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Representative Horirietp. The benefit of the research and develop- 
ment in the development of hardware will be available for your larger 
size? 

Mr. Sporn. It will be in our work from the very beginning. It 
is in it right now. 

Representative Horrrreip. You are not building the two reactors 
simultaneously ? 

Mr. Srorn. No, sir; but we are thinking and doing engineering 
work on the 50,000, keeping in mind the 200,000. 

Representative Horirrenp. I was trying to differentiate in the rec- 
ord the physical plant from the research and development knowledge 
which you will acquire. 

Mr. Sporn. Yes, the physical plant we are working on is strictly 
the 50,000-kilowatt unit. 

Representative Houtrrevp. All right, sir, you may proceed. 

Mr. Sporn. As I have stated, the reactor would be a high tempera- 
ture, gas cooled, heavy water moder: ated reactor of the pressure-tube 
type. 

We would hope to achieve a coolant temperature of about 1,050° F. 
and a pressure of 500 pounds per square inch. 

The basic parameters have been so chosen that an improvement in 
capital cost over the capital cost for the Calder Hall type reactor is 
anticipated. 

The fuel cycle is to be designed to retain the low cost fuel cycle 
features which are characteristic of the Calder Hall type of reactor. 

However, the high exit gas temperature and the high gas pressure 
of the proposed reactor would represent a major advance over Calder 
Hall. 

Because of the increased temperature, it is expected that ceramic 
fuel will be used. Because of the higher pressure, the pressure shell 
enveloping the reactor would be replaced by pressure tubes. 

To increase the possibility of operating the reactor on very low 
enrichment or natural uranium, heavy water is used as the moderator. 

The exit gas temperature is high enough to generate steam at a 
temperature of approximately 1,000° F. and a pressure of approxi- 
mately 1,800 pounds per square inch (and we may or may not use 
that high pressure) and these are the steam terminal values com- 
mercially used in advanced conventional powerplants today. 

The target specific power of 11.2 megawatt per ton is many times the 
specific power of the latest Calder Hall design, and, if accomplished, 
would be a major breakthrough in gas reactor technology. 

We believe that, with a compr ehensive program of research and 
development, such a major breakthrough is possible and, indeed, prob- 
able, of attainment. 

These specifications are along the lines that I consider highly im- 
portant in making progress toward the goal of competitive atomic 
power. 

By going to high steam pressures and high steam temperatures, we 
get the maximum ‘electrical kilowatts for a given amount of heat. 

Thus a given amount of atomic reactor w ill give a maximum number 
of electrical kilowatts. This will make a material contribution 
toward the reduction in capital cost per kilowatt. 
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The high pressure, high initial temperature, with its high thermal 
efficiency, will give a maximum amount of energy for a given amount 
of nuclear fuel and that will reduce the fuel cost per kilowatt-hour. 

The gas-cooled reactor is fundamentally simpler, and presents fewer 
problems metallurgically at high temperature, than the water-cooled 
reactor. 

Thus, although we have a difficult research problem to solve, it is 
less difficult than if we attempted to accomplish the same thing in a 
different concept. 

Fnally, we know that Calder Hall has proven to be a successful oper- 
ation, at least for the conditions encountered in Great Britain. 

In my judgment, however, Calder Hall would not achieve for us 
the goal of competitive atomic power—which is, of course, much more 
difficult for us than it is for Great Britain—as quickly as would a pro- 
jection far in advance of the Calder Hall idea into the field of higher 
temperatures, higher pressures, and the ceramic fuels which, of neces- 
sity, will have to come with higher temperatures. 

Representative Honirretp. Now, Mr. Sporn, at this point I am going 
to ask you to place the rest of your statement in the record. The 
reason I am asking that is because some of the members have to make 
a 1 o'clock plane in order to go out to New Mexico because of the death 
of one of our colleagues. 

We are going to put the rest of your statement in the record. 

(The complete statement of Mr. Sporn follows :) 





STATEMENT OF PHILIP SPoRN ON BEHALF OF EAST CENTRAL NUCLEAR GROUP 
(ECNG) 


My name is Philip Sporn. I am president of American Gas & Electric Co. 
and of American Gas & Electric Service Corp. I am also chairman of the 
working committee of the East Central Nuclear Group (ECNG), a group of 
electric utilities operating in the Ohio Valley and contiguous areas. 

ECNG, together with the Florida West Coast Nuclear Group (FWCNG), has 
submitted a proposal to the Atomic Energy Commission to carry out a compre- 
hensive program of research and development on an advanced, gas-cooled, 
heavy-water moderated, pressure tube reactor. This proposal is the subject of 
the proposed arrangement No. 58-111-5 between the Atomic Energy Commission 
and these two groups, which in turn is the subject of this hearing. 

I am appearing primarily on behalf of ECNG. Mr. W. J. Clapp and Dr. 
Walter H. Zinn are also here. Mr. Clapp is president of the Florida Power 
Corp. and speaks for the Florida West Coast Nuclear Group (FWCNG) which 
consists of his company and Tampa Electric Co. Dr. Zinn, president of Gen- 
eral Nuclear Engineering Corp., has been serving as a consultant to both groups. 

ECNG is composed of the following companies: 

American Gas & Electric Service Corp. (in behalf of Appalachian Electric 
Power Co., Indiana & Michigan Electric Co., and Ohio Power Co.; all of the 
American Gas & Electric System). 

The Cleveland Electric Illuminating Co. 

Columbus & Southern Ohio Electric Co. 

The Dayton Power & Light Co. 

Indianapolis Power & Light Co. 

Louisville Gas & Electric Co. 

Ohio Edison Co. and Pennsylvania Power Co., members of the Ohio Edison 
System. 

Southern Indiana Gas & Electric Co., Monongahela Power Co., The Potomac 
Edison Co., and West Penn Power Co., members of the West Penn Electric 
System. 

The essence of our proposal is that ECNG would carry out a comprehensive 
program of research and development on this advanced reactor to be financed 
in approximately equal amounts by the Atomic Energy Commission and the 
utility groups and that, thereafter, a 50,000-kilowatt (electric) prototype reactor 
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would be constructed and operated for a period of at least 5 years, in Florida, 
by FWCNG as hereafter described. 

This reactor would serve as a prototype of a reactor of 200,000 kilowatts. 
The present plans, however, are limited to the 50,000-kilowatt prototype. While 
it is expected that the reactor in the ultimate 200,000-kilowatt size could operate 
on natural uranium, the 50,000-kilowatt prototype would require slightly en- 
riched fuel. 

As I have stated, the reactor would be a high-temperature, gas-cooled, heavy- 
water moderated reactor of the pressure-tube type. We would hope to achieve 
a coolant temperature of about 1,050° F. and a pressure of 500 pounds per 
square inch. The basic parameters have been so chosen that an improvement in 
sapital cost over the capital cost for the Calder Hall type reactor is anticipated. 
The fuel cycle is to be designed to retain the low cost fuel cycle features which 
are characteristic of the Calder Hall type of reactor. However, the high exit 
gas temperature and the high gas pressure of the proposed reactor would repre- 
sent a major advance over Calder Hall. 

Because of the increased temperature, it is expected that ceramic fuel will 
be used. Because of the higher pressure, the pressure shell enveloping the 
reactor would be replaced by pressure tubes. To increase the possibility of 
operating the reactor on very low enrichment or natural uranium, heavy water 
is used as the moderator. The exit gas temperature is high enough to generate 
steam at a temperature of approximately 1,000° F. and a pressure of approxi- 
mately 1,800 pounds per square inch. The target specific power of 11.2 mega- 
watts per ton is many times the specific power of the latest Calder Hall design 
and, if accomplished, would be a major breakthrough in gas reactor technology. 
We believe that, with a comprehensive program of research and development, 
such a major breakthrough is possible and, indeed, probable, of attainment. 

These specifications are along the lines that I consider highly important in 
making progress toward the goal of competitive atomic power. By going to 
high steam pressures and high steam temperatures we get the maximum elec- 
trical kilowatts for a given amount of heat. Thus a given amount of atomic 
reactor will give a maximum number of electrical kilowatts. This will make 
a material contribution toward the reduction in capital cost per kilowatt. The 
high pressure, high initial temperature, with its high thermal efficiency, will 
give a maximum amount of energy for a given amount of nuclear fuel and that 
will reduce the fuel cost per kilowatt-hour. The gas-cooled reactor is funda- 
mentally simpler, and presents fewer problems metallurgically at high tem- 
perature, than the water-cooled reactor. Thus, although we have a difficult 
research problem to solve, it is less difficult than if we attempted to accomplish 
the same thing in a different concept. Finally, we know that Calder Hall has 
proven to be a successful operation, at least for the conditions encountered in 
Great Britain. In my judgment, however, Calder Hall would not achieve for 
us the goal of competitive atomic power (which is, of course, much more diffi- 
cult for us than it is for Great Britain) as quickly as would a projection far 
in advance of the Calder Hall idea into the field of higher temperatures, higher 
pressures, and the ceramic fuels which, of necessity, will have to come with 
higher temperatures. 

In short, there is every reason for pursuing research and development of this 
particular reactor if our objective is to make a significant contribution to the 
attainment of competitive atomic power. 

In a tabulation annexed to my statement there are summarized the financial 
arrangements for carrying out the undertaking, including the assistance that 
the Atomic Energy Commission would furnish. This annex presents in abbrevi- 
ated form material in the AEC program justification data. 

As the tabulation shows, the utilities (and primarily East Central Nuclear 
Group) and AEC will share, on an approximately equal basis, the costs of 
research and development. The Florida West Coast Nuclear Group would 
undertake the construction and operation of the prototype following successful 
conclusion of the research and development. Also, as indicated in the tabulation, 
except for waivers of charges for heavy water and for use of fuel, FWCNG 
would construct and operate the prototype with its own funds and at its own risk. 

In carrying out the work, ECNG will administer the entire research and 
development program. It is expected that Dr. Zinn’s General Nuclear Engineer- 
ing Corp. will be the principal design agent and that Dr. Zinn will be the nuclear 
project engineer. It is also expected that American Gas & Electric Service Corp., 
of which I am president, will be principal design and construction engineers 
for the project. 
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I would like to make two more points in connection with the project. As will 
be seen from the tabulation, ECNG is committing itself to an expenditure of 
close to $8,600,000, with an additional contingent expenditure of approximately 
$3,500,000, all directed toward bringing about a successful program of research 
and development to lead to the building and 5 years’ meaningful operation of the 
50,000-kilowatt prototype. 

We have every reason to believe that this program will be successful; if we 
did not have this confidence, we certainly would not embark on the project and 
undertake so heavy a commitment for developmental expense. The things that 
we are going to find out as a result of this expenditure are going to lie in the 
realm of physics and engineering—science and technology. It will all be in the 
public domain; and the benefits of what is learned will be available to all groups 
in the United States, or for that matter in the world, since I assume the informa- 
tion will not be restricted to citizens of the United States. It is because of that 
that I believe the proposal, besides being a technically exciting one, merits the 
support of the AEC in the form of a sharing of the research and development 
costs. 

My second point has to do with the commitment by FWCNG to build the 
50-megawatt prototype. Under the proposal, the AEC has the right to decide, 
after consultation with ECNG and FWCNG, whether or not the prototype is 
technically feasible. If the decision on technical feasibility is in the affirmative, 
then an economic test is prescribed for determining whether or not the prototype 
must be built. The test will be a comparison between the estimated cost of 
power from the prototype and that from a conventional plant which would other- 
wise be built in Florida at about the same time that the reactor would be built. 
The size of the conventional plant to be compared has been fixed at 120,000 
kilowatts, a size which the Florida companies would normally be installing at 
that time. 

The economic comparison will be made on a basis which assumes conventional 
financing for the fossil-fuel station. But, for the prototype, 85 percent debt 
financing will be assumed, with consequent lower fixed charges. Thus, for the 
hypothetical, fossil-fuel plant, we are assuming conventional conditions—normal 
size, which admittedly gives a cost advantage over the smaller atomic plant, 
but conventional financing, which creates a disadvantage as compared with 85 
percent debt financing for the atomic plant. The comparison will also use the 
estimated average cost of the third, fourth, and fifth years of operation of the 
reactor when higher plant factor is expected to reduce unit costs and when, it is 
assumed, fuel and heavy water use charges would be waived (such waiver is 
requested for the first 5 years of operation). 

What the proposal provides is that the Florida companies will be obligated 
to build the prototype unless competent engineers, selected by mutual agreement 
of all the parties including AEC and using the standards of comparison just 
described, find that the cost of power from the prototype will exceed 150 percent 
of the cost of power from the assumed conventional plant. The estimates that 
we made in submitting our proposal (based on these same standards of compari- 
son) showed cost of power for the prototype of 11.9 mills per kilowatt-hour as 
against 8.18 mills per kilowatt-hour for the conventional plant. (In making 
these estimates we also used the conservative figure of $12 per gram for the 
plutonium credit.) If estimates of this kind prove out after the research and 
development work is done, then the 150-percent test will be more than satisfied. 
Even under these circumstances the Florida companies would incur a cost 
burden of approximately $1 million a year—which they would not experience 
with the conventional plant—for the assumed 20-year life of the prototype. 
They should not, in my opinion, be required to assume any larger burden 
than that. 

We believe strongly that this project promises to make an important contribu- 
tion to the solution of the problem of competitive atomic power. Shortly after 
we were advised by AEC that our proposal was acceptable as a basis for negotiat- 
ing a contract—contingent upon necessary action by the Joint Committee and 
appropriate legislation by the Congress—our groups met to determine what they 
might accomplish pending consideration of the matter by this committee and the 
Congress. We decided to, and immediately did, authorize the expenditure of 
up to $720,000 to carry out the first stages of the program of research and develop- 
ment during the next 6 months. All members of the groups did this willingly 
but with the understanding that none of us would have an obligation beyond 
such 6-month period unless, within that time, authorizing I-gislation can be 
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adopted and appropriations made available so that AEC is able to execute a 
contract with us. The Commission has advised us that, if the necessary legisla- 
tive authorization is adopted, it is prepared to negotiate provisions in a final 
contract pursuant to which project costs which we incur subsequent to February 3 
will be credited to our share of the research and development program. But 
we are also now incurring such costs with the further understanding that this 
creates no claim against the Government in the event that, for any reason, con- 
tract execution does not take place. 

We are confident of the technical soundness of our program. We are confident 
it will make a contribution to the common fund of knowledge in reactor tech- 
nology. The East Central Nuclear Group and the Florida West Coast Nuclear 
troup are enthusiastic about the project. We are willing to spend large sums 
of our own money over the next few years. In these circumstances, we are most 
hopeful that your committee will find the project sufficiently solid and worthwhile 
to support the necessary legislation. 


Estimates of cost 


{In thousands] 


AEC | FWCNG/| ECNG Total 
| 
; eat CAN 
Preoperational research and development - - - - -- 1 $6, 097 | 1 $420 1 $6, 593 | 1 $13, 110 
Design and construction --- .- 0 25, 885 0 | 25, 885 
Postoperational research and development - - - 3, 000 0 2,000 | 5, 000 
Waiver of fuel and heavy water use charges during first | 
5 years of operation___.. si 800 0 0 800 
Excess operating costs during first 5 years of operation 0 | 5, 426 | 0 |} 5, 426 
Total ---- 9, 897 31, 731 8, 593 | 50, 221 


1 AEC’s contribution of $6,097,000 includes up to $1,000,000 for work to be done in AEC facilities. The 
FWCNG and ECNG contributions of $420,000 and $6,593,000, respectively, include $170,000 and $1,745,000, 
respectively, for administrative costs and costs of assigned personnel. In the event of an overrun in the 
preoperational research and development costs, AEC has the option, by agreeing to pay half of the overrun 
costs, to require the companies to proceed with further research and development work up to a maximum 
of $5,098,000; in that case, AEC’s share of the overrun would be up to $2,549,000, while the utilities’ share 


would be a like amount plus an additional amount up to $958,000 for administrative costs and cost of assigned 
personnel. 


Mr. Srorn. Thank you, Mr. Chairman. 

Representative Hoxirretp. It is no discourtesy to you, Mr. Sporn. 
Mr. Sporn. I thoroughly understand. 

Representative Ho.irretp. We do have to rush along 


Now, Dr. Zinn, your statement is quite brief. Would you like to 
give it. 


STATEMENT OF W. H. ZINN, PRESIDENT, GENERAL NUCLEAR 
ENGINEERING CORP.—Resumed 


Dr. Zinn. I would be quite happy to submit it for the record, sir, 
and not read it; whichever you wish. 

Representative Hoxirrecp. Is there anything in this in particular 
that you would like to call our attention to, any particular point that 
is different from your previous presentation ? 

Dr. Zinn. No, sir; 1 believe it has been given to the committee 
before in the 202 hearings, for instance. 

Representative Hoxirieip. It seems to be technical in nature as I 
look through it. I believe you have presented most of this to the 
committee before, so we will accept that for the record, sir. 

(The complete statement of Dr. Zinn follows:) 


STATEMENT OF W. H. ZINN 


My name is W. H. Zinn. I am president of the General Nuclear Engineering 
Corp. of Dunedin, Fla. 
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The Bast Central Nuclear Group and the Florida West Coast Nuclear Group 
have made a proposal to the Atomic Energy Commission for a joint project for 
the development of a gas-cooled reactor. The reactor in question was proposed 
to the electric company groups by us and is based on design work performed by 
my company. The following statement concerning technical matters is there- 
fore made on behalf of the nuclear power groups who have the proposal before 
the AEC. 

The reactor type which we propose shows very considerable promise of being 
a type which ultimately can achieve the low cost of electricity necessary for 
nuclear fuel to compete with conventional fuels. In the following paragraphs, 
some of the characteristics of the reactor are listed and our reasons are given 
for believing that if these characteristics are achieved a long step toward our 
goal will have been taken. 

1. The coolant gas, either CO: or helium, is at a pressure of 500 pounds per 
square inch. The exit temperature of the gas is 1,050° F. 

2. Superheated steam at a temperature of 1,000° F. and a pressure of 1,200 
pounds per square inch is generated, hence generating equipment of standard 
design is used. 

3. The fuel material is UO. or other form of ceramic uranium. The high 
exit temperature of the gas makes the use of uranium metal impractical. 

4. The high pressure of the gas prohibits the use of an enveloping pressure 
vessel. Instead, the gas is confined by pressure tubes which pass through the 
reactor, 

5. The reactor proposed is a prototype which, in size, is large enough so that 
scale-up to a reactor of 200 electric Megawatts or more will not require the 
solution of new basic or development problems. 

6. The prototype proposed will be fueled with uranium enriched to 1.15 percent, 
but a full-scale reactor would operate satisfactorily on natural uranium. The 
reason that the prototype must be enriched is the large neutron leakage into the 
shield. The large leakage of neutrons into the shield is due to the fact that the 
core diameter of the reactor is only 10 feet. 

7. Heavy water is the moderator for the reactor and has been chosen because 
more spare reactivity is available with this moderator than with any other. 

8. Calculations indicate that a large reactor of this type, fueled with natural 
uranium dioxide, can achieve a burnup before reactivity loss limits the exposure 
which is in excess of 4,000 megawatt-days per ton. Since fueling with natural 
uranium means that the actual fuel burned is the cheapest U-235 available, the 
net burnup cost with $12 per gram plutonium credit will be a fraction of a mill 
per kilowatt-hour. Even without any plutonium credit, the net burnup cost 
is less than 1% mills per kilowatt-hour. Omitting the plutonium credit also 
permits dispensing with chemical processing of the spent fuel and the associated 
cost. 

9. The prototype reactor is to generate 50 Megawatts of electricity. At this 
size, equipment components also will be of such size that scale-up for use in a 
large-scale reactor powerplant will not be a serious problem. 

10. In a full-scale reactor, very slight enrichment of the uranium may permit 
further extension of the burnup and therefore still further decrease the net 
burnup. It is believed that the reactor in either its natural or very slightly 
enriched uranium version will have the lowest net burnup cost of any reactor. 

11. Fuel element jackets are to be beryllium metal or a ceramic material. For 
the prototype, alloy steel can be used. The operating surface temperature of 
the fuel is to be 1200°F. or more, which for reactors is a high figure. 

12. Per unit of energy developed, the fabrication cost of the fuel is expected 
to reach an acceptably low figure. The reasons for this expectation are as 
follows: 


(a) With gas cooling, coolant passages are relatively large and therefore 
precise tolerances need not be maintained. 

(b) The individual fuel bodies are loaded into tubes in the reactor which 
eliminates any additional expensive supporting structure. 

(c) The tube reactor permits early detection of faults in fuel element jackets. 
This materially reduces the penalty associated with the development of a fault in 
a jacket and reduces the requirements for integrity testing in manufacture. 

13. The specific power of the reactor is to be in excess of 10 megawatts of heat 
per ton of fuel, which is very high for gas cooling. It is comparable to what 
is obtained with liquid-cooled reactors, and is the direct result of the use of high 
pressure and high temperatures for the gas. Raising the specific power of a 
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gas-cooled reactor is expected to largely remove the capital cost disadvantage 
which up to this time gas-cooled reactors have been supposed to incur. 

14. High pressure and high temperature for the gas issuing from the reactor 
also permit more efficient construction of the heat conversion equipment exterior 
tothe reactor. This acts to reduce capital cost. 

15. High temperature improves the overall efficiency, thus giving more elec- 
tricity for each capital dollar. 

16. The materials chosen for this reactor system, both within the reactor and 
in the primary gas circuit, are not subject to corrosion difficulties. For much 
of the system, ordinary steel can be used, and the expense associated with the 
use of highly corrosion-resistant materials, such as stainless steel, is avoided. 

17. It is a requirement of this reactor that the fission products be confined 
within the fuel elements. Due to the fact that the gas to be used as coolant 
will not become radioactive nor contain radioactivity, conventional methods for 
maintenance of the equipment of the primary circuit suffice. This point is of 
considerable importance in achieving low operating and maintenance expense 
for a nuclear powerplant. 

18. Due te the fact that an individual fuel element is physically small, having 
a length of approximately 2 feet, it is possible to add or remove fuel from the 
reactor in small increments. This means that each fuel element can be exposed 
to the average burnup without, at the same time, requiring some part of a fuel 
element to undergo about twice the average burnup, and, hence, twice the aver- 
age radiation damage. This is in contrast to our pressure vessel water reactors 
in which some part of each fuel element must withstand about twice the average 
burnup. For the same reasons, the excess reactivity which must be controlled 
with the control and safety system of the reactor can be held to a minimum, 
thus simplifying the control system and reducing the hazard associated with 
the manipulation of large amounts of reactivity. 

19. The research and development program proposed contains many problems 
to which solutions must be sought. Two problems are of major importance: 
that is the development of a suitable pressure tube which will have a life in the 
reactor of approximately 15 years and the development of a high-temperature 
fuel element having a jacket impervious to fission products. Present informa- 
tion indicates that there is a good prospect for achieving success in these de- 
velopmental efforts. 

20. In summary, the proposed reactor type, in our judgment, will lead to ac- 
ceptably low fuel cost, will reduce capital costs for gas-cooled reactors, and will 
not be penalized with excessive maintenance costs because of the need to work 
with highly radioactive components. Also, since in large seale it is fueled with 
natural uranium, an opportunity exists to add this highly attractive feature to 
the United States program. 


Representative Horirietp. Mr. Clapp, your statement is a page and 
ahalf. Isuggest you read it to us, please. 


STATEMENT OF W. J. CLAPP, PRESIDENT, FLORIDA POWER CORP., 


Mr. Crapr. My name is W. J. Clapp, and I am president of the 
Florida Power Corp., St. Petersburg, Fla. 

I am here today representing the Florida West Coast Nuclear 
Group, which is composed of the Tampa Electric Co., Tampa, Fla., 
and the Florida Power Corp. The statement that I am making is 
on behalf of these two companies, and is confirmation of the statement 
that Mr. Philip Sporn has just made regarding our participation 
in a joint venture with the East Central Nuclear Group. 

The 2 Florida power companies combined serve a population of 
a million and a quarter people, over an area comprising 33 of the 
67 counties in the State of Florida. 

Our transmission systems have been interconnected for years, and 
the two companies’ service areas are immediately adjacent to each 
other on the west coast of Florida. 
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We have a combined electric generating capability today of 
1,030,000 kilowatts. Our loads have been doubling every 5 years, 
and we estimate that our combined powerplant facilities will total 
2,075,000 kilowatts by 1963. 

The 2 companies, as of the end of 1957, had a total investment of 
$343,627,000 to serve the more than 375,000 customers on our lines. 

To keep up with the rapid growth of Florida, we have had to ex- 
pend for new construction during the past 5 years a total of $190 
million. 

Between now and 1963 we estimate the 2 companies will have to 
spend an additional sum of $321 million to keep up with the con- 
tinued growth. 

I appreciate this opportunity of appearing before you gentlemen 
today, to give you assurance that the Tampa E lectric Co. and the 
Florida Power Corp. are in a position to undertake the construction 
of the nuclear plant as proposed jointly by the East Central Nuclear 
Group and ourselves. 

We are sincere in this determination, and feel that we can make a 
substantial contribution to the advancement of the nuclear art and 
benefit of our customers by participating in this research and develop- 
ment program, which we hope will lead to a second source of boiler 
fuel for the State of Florida. 

Thank you, sir. 

Representative Horrrm.p. Thank you, Mr. Clapp. 

Your understanding as to your rights of termination coincide with 
the presentation made by General Fields, I suppose 

Mr. Crapr. Generally, yes, sir; and in Mr. Sporn’s statement in 
detail. 

Representative Van Zanpr. Mr. Clapp, what fuel do you use in the 
boiler now ? 

Mr. Crarp. Practically all the boiler fuel is fuel oil from Texas, 
mostly. 

Representative Van Zant. Mr. Sporn, on page 4, you make refer- 
ence to Calder Hall, and the fact that it does not produce competitive 
atomic power. 

Have you been able to arrive at a cost per kilowatt-hour? 

Mr. Srorn. The calculations I make for our conditions, and I have 
made a number of them myself, both on the basis of information that 
was published and on the basis of discussions I have had with the 
people in England, lead to something in the order of 12 mills per 
kilowatt-hour. 

This is not competitive in my judgment, in most of the areas of the 
United States. It definitely is not competitive in Florida, for exam- 
ple, where we are working now on this project. 

Certainly it is not competitive in Western Pennsylvania, in the 
Ohio Valley, where we operate, and have for many decades. 

Represent: itive Van Zanpt. This 12 mills per kilowatt-hour, was it 
based on using United States labor, and material costs? 

Mr. Sporn. Yes, sir; because fundamentally we would not be able 
to erect a reactor in the United States except with American labor 
and American materials. I do not think we would go outside for it. 

Representative Van Zanpr. What is the average cost per kilowatt- 
hour in Florida of conventional power ? 
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Mr. Sporn. We made a study for the Florida West Coast Nuclear 
Group in connection with this and came to the conclusion that for 
present fuel costs, operating the same number of hours that they fig- 
ured that this reactor would operate, 7,000 hours a year, and using 
conventional utility, financing, and taxes that would be about 8 mills 
per kilowatt-hour at the present time. 

Representative Hotirretp. What is your projection for this 50,000- 
kilowatt plant? 

Mr. Sporn. About 11.9 mills per kilowatt-hour, but that is using 
very conservative estimates and, in taking fuel credit for plutonium, 
Mr. Holifield, we used what we thought was a more realistic figure of 
$12 dollars per gram of plutonium instead of any higher figure. 

Representative Houirretp. I want to compliment you on making 
your calculations on the $12 value because, as I understand it, the 
British used that figure in computing their cost. 

Mr. Sporn. Yes; but, of course, the British in their cost do not have 
many of the costs that we have. 

Representative Hortrieip. That is right. 

Mr. Sporn. They do not put in taxes. 

Representative Van Zanpr. It is not a matter of bookkeeping, then ? 

Mr. Sporn. Yes, sir; entirely different and they have totally dif- 
ferent setups regarding labor costs, which are very important to us. 

Representative Durnam. Mr. Clapp, on what type of contract do 
you operate today for fuel ? 

Mr. Crarr. At the present time my particular company has a 3- 
year contract with an independent oil refinery for the supply of fuel. 

So far we have not been able to get anyone else interested in a con- 
tract beyond a 1-year period other ‘than this independent we are now 
dealing with. 

tepresentative DuruAm. One-year period at a time ? 

Mr. Cuapp. Yes. 

Representative Van Zanpr. Mr. Clapp, this doubling of your load 
every 5 years, is it attributed to the expansion of your population in 
Florida, or is it industry wide ? 

Mr. Crapp. It, of course, primarily is population increase and also 
increased use per customer, greater use of electric appliances natu- 
rally, of course, and then more recently industry has played a big part 
in the increase. 

tepresentative Hortrretp. Dr. Zinn, do you expect from this experi- 
ment an appreciable increase in research and developmnet knowledge? 
Does this explore, in other words, new fields, or is this more or less 
covering some of the fields that have already been covered ? 

Mr. Zrxn. No, sir; some new ground must be turned in order to 
make this reactor design into a reality. This new ground concerns 
materials specifically in connection with the pressure tubes which 
are nowhere used at the present time, although a number of groups 
are interested in them, notably the Canadians. 

And also new materials in connection with the fuel, since the tem- 
perature we are talking about is higher for the fuel than any that has 
been used so far in the reactor or in any of the contemplated reactors. 

So the research and development to be done is specific, it will yield 
important results. 

Representative Horirreip. Are there any further questions ? 
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Representative DurHam. Mr. Chairman, the meeting in the morn- 
ing will be in F-39. It will be a public hearing on the matter of this 
underground explosion and detection error. 

Representative Houtrrevp. Thank you, g gentlemen. We will excuse 


you at this time, and will ask the Commission to come back to the 
stand. 


Now we will explore briefly the request in the bill for $35 million 
for destroyer reactor plant. 

(The balance of this day’s hearing has been printed sep: arately 
under the title “Authorizing Legislation for Destroyer Reactor Plant,” 
dated March 14, 1958.) 

(W hereupon. at 11:40 a. m. Friday, March 14, 1958, the subcom- 
mittee adjourned to convene at 10 a. m., Saturd: ay, March 22, 19: 58.) 














REVIEW OF PROPOSALS UNDER POWER 
DEMONSTRATION PROGRAM 





SATURDAY, MARCH 22, 1958 


Coneress or THE UNTTED STATES, 
SUBCOMMITTEE ON LEGISLATION, 
Joint Commitrer on Aromic ENErey, 
Washington, D.C. 

The subcommittee met, pursuant to notice, at 10 a. m., in the com- 
mittee room, the C apitol, Hon. Chet Holifield, chairman of the sub- 

committee, presiding. 

Present : Representatives Holifield (chairman of the subcommittee) , 
Durham (chairman of the full committee), Price, Van Zandt, Aspinall, 
Hosmer ; Senators Anderson and Dworshak. 

Present also: James T. Ramey, executive director, and David R. 
Toll, staff counsel, Joint Committee on Atomic Energy. 

Representative Horirrmip. The subcommittee will come to order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 

Snergy is meeting this morning to receive testimony concerning pro- 

posed ‘arrangement No. 58-111- “6, between the Atomic Energy “Com- 
mission and the Pennsylvania Power & Light Co. and Westinghouse 
Electric Corp. 

By letter dated February 24, 1958, signed by AEC Chairman 
Strauss, the Commission forwarded program justification data con- 
cerning the proposed arrangement, and also requested waiver of the 
45-day period provided by section 111b of Public Law 85-162. With- 
out objection, I would like to insert in the record at this point a copy 
of the letter dated February 24, 1958, from Mr. Strauss to Mr. Durham, 
and a copy of the program justification data. 

(The letter and program justification referred to follows :) 

UNITED STATES ATOMIC ENERGY COMMISSION, 


Washington, D. C., February 24, 1958. 
Hon. Cart T. DURHAM, 


Chairman, Joint Committee on Atomic Bnergy. 


Dear Mr. DuRHAM: This letter is to inform you that the Atomic Energy Com- 
mission has determined that the proposal for a demonstration nuclear powerplant 
submitted by the Pennsylvania Power & Light Co. and Westinghouse Electric 
Corp. under the third invitation of the power demonstration reactor program 
constitutes an acceptable basis for contract negotiations, and that a basis for 
agreement on this project has been reached by the parties. 

The proposal, as you may recall, covers the research and development, design, 
construction, and operation of a single-region slurry homogeneous type reactor 
in the size range of 70 to 150 megawatts on the system of the Pennsylvania 
Power & Light Co. The companies estimate completion of the plant by about 
December 31, 1963. The proposal contemplates AEC assistance of about $7 mil- 
lion for preconstruction research and development, $18 million for additional 
research and development to be performed during the construction and operat- 
ing phase, and the waiver of U-235 and U-—233 use charges, presently estimated 
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at slightly more than $4 million. The companies state they have already borne 
$5.5 million of research and development costs, and will bear about $57 million 
capital costs, and $16 million excess operating costs. 

We would expect to utilize presently available funds for the initial $7 mil- 
lion AEC assistance, and to request the remaining AEC requirements as part 
of our fiscal year 1960 appropriation request. 

The research and development contemplated under this proposal will be co- 
ordinated with and will complement the work on the homogeneous reactor type 
which is being carried on at Oak Ridge National Laboratory. Similar coordi- 
nation with ORNL has been carried out by the proposers during previous work 
on the project. 

Periodic technical reviews will be conducted of the work at Westinghouse and 
at ORNL, including reviews of the performance of the HRE, which recently went 
into operation. In the event that such reviews result in adverse findings re- 
garding technical feasibility or promise of the reactor proposed by PPL, the 
contract would be terminated under the provisions described in section 9 of the 
attached program justification data. 

In accordance with the requirements of section 111, Public Law 162, 85th Con- 
gress, there is filed with you, herewith, the basis for the proposed cooperative 
arrangement with the companies. 

In order that research and development work on this promising reactor type 
may proceed as rapidly as possible, you are requested to waive the requirement 
of section 111, Public Law 162, that the basis for the proposed arrangement lie 
before your committee for a 45-day period. 

Faithfully yours, 
Lewis L. Strauss, Chairman, 


PROGRAM JUSTIFICATION DATA—ARRANGEMENT NO. 58-111-6 


A. Name of contractors 


1. Prime contractors.—Pennsylvania Power & Light Co., Allentown, Pa., and 
Westinghouse Electric Corp., Pittsburgh, Pa. 





B. Description of proposed project 


1. Objective-—The objectives of the proposed project are to bring new resources 
into the development of nuclear power technology, to advance the art, and to 
accelerate the time when economically competitive nuclear power is achieved. 
These objectives are to be achieved by a proposed arrangement which, on the 
terms given below, is directed to the construction and operation of a large-scale 
nuclear powerplant of the single-region slurry homogeneous type, designed to 
produce 70,000 to 150,000 net electric kilowatts of energy and to be operated for 
5 years as part of the Pennsylvania Power & Light Co.’s system. 

2. Location.—The proposed plant will be located within the chartered territory 
of the Pennsylvania Power & Light Co. in central eastern Pennsylvania. 

3. Technical aspects (data are approrimate and are based on a plant of 
150 electrical megawatts) .— 

Heat output : 550 megawatts. 

Electrical output : 150 megawatts. 

Type of fuel: Slurry of thorium and uranium oxides in heavy water. 
Amount of fuel loading (active section) : 40,800 liters at a solids concen- 
‘ation of 292 grams per kilogram of D.O. 

Enrichment percent U—235: Full. 

Moderator: The fuel slurry. 

Coolant: The fuel slurry. 

Reactor outlet temperature : 580° F. 

Reactor pressure : 2000 pounds per square inch, absolute. 

Steam conditions: 400 pounds per square inch, absolute, 445° F, 2 million 

pounds per hour. 
s$yproduct utilization : Not yet determined. 

4. Estimated date of completion.—December 1963. 
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CU. Hstimates of cost: 


[In thousands—based on a plant of 150 electrical megawatts] 





Allocation of estimated costs ! 











Element of cost | 
Pennsylvania 
AEC |Power & Light- 
| Westinghouse 
‘ £ reeks 4 
1. Preconstruction research and development: 
(a) Premenenes Wee CO Be vn onda ue o<otnt owe ncnskebntodniinlt eal $5, 500 
Rg Bae. RR eer ae ae ee O@reee 1. Si. 
(c) Phase II (1960 to completion of construction) -...............-- PE EEE 
2. Design, fabrication and construction: | 
Con) Lael. eines Ges I oo boon cc oe u ccs vetacudbasbasna ogee eee | 14, 100 
(6) Reactor and related facilities. __.-.............-......-...----- bee cet ee 27, 750 
(c) Conventional generating facilities. ................----...-.-.--- . canta 15, 200 
3. Postconstruction costs: 
(a) Phase II research and ee a : ak Ret 
Ch) TGR SIRI GUN cic cae o dlen oc dewesadscacchdsndsedere es naib ndeaiea | 415, 825 
4. Waiver of tadl wit GiGi cconitics i ciestacn icc ished & 9 ORE Fo iccunnticcdeons 
5. Total a ek! eR to OT a 6 29, 341 | 78, 375 


! This allocation is subject to pars. D.4 and D.10. 


2 This amount is a maximum. It does not include ORNUL’s share of joint irradiation program costs ap- 
plicable to this period. 
3 These 2 amounts taken together constitute a maximum. 
‘ Assumes U-233 production credits and U-235 burn-up charges are made simultaneously. 
5 Subject to adjustment upward or downward for changes in AEC prices and use charges. 
6 Includes fixed fee to Westinghouse for engineering services. 


D. General features of proposed arrangements 

The proposed arrangement consists of two parts. Phase I, consisting of a 
preconstruction research and development program scheduled for the period 
1958-59, is firm. The phase II program, consisting of further research and 
development, construction, and 5 years’ operation, will be undertaken under a 
supplemental agreement, upon a determination of the technical feasibility of the 
plant and upon the proposers being willing to proceed with such construction 
and operation of the plant. If upon determination of technical feasibility the 
proposers are not willing to proceed with such construction and operation of the 
plant on the terms stated below, the proposers will repay in full all funds 
paid by AEC under phase I. The undertakings of the proposers under the 
contract will be both joint and several. 

1. Site——The site for the nuclear powerplant will be selected and provided by 
Pennsylvania Power & Light Co. and be subject to approval by AEC. 

2. Construction.—The nuclear plant will be constructed by the proposers, 
including possible associates, following the decision to proceed with its design 
and construction. 

3. Operation.—The Pennsylvania Power & Light Co. will operate the plant 
for 5 years as part of its power system. 

t. Financial assistance.—The phase I program, scheduled for the calendar years 
1958 and 1959, is designed to yield the further information necessary to permit 
the parties to make a prudent decision on construction of the plant. The AEC 
assistance will cover the period starting January 1, 1958, and will total a 
maximum of $7 million. At the end of phase I, AEC and proposers will make a 
joint determination as to the technical feasibility of the proposed powerplant. 
If the proposed plant is determined to be technically feasible, proposers will 
either proceed with phase II of the proposal calling for construction of the plant, 
or proposers will repay in full all the funds paid by AEC under phase I. If the 
proposed plant is jointly determined to be technically infeasible, the program 
will terminate. In this event, there will be no repayment to AEC of the funds 
paid by it, and the result will be that proposers will have paid for the 1955-57 
research program and AEC will have paid for the 1958-59 program. If there 
is not mutual agreement as to technical feasibility or infeasibility as between AEC 
and proposers, then AEC’s determination shall be controlling. 

During the phase II program, scheduled to run from 1960 to the end of the fifth 
year of operation of the plant, AEC will provide the additional research and 
development necessary to construct the plant and assist in the performance of 
specified research and development programs during plant operation. The base 
AEC assistance for phase II will consist of— 
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(a) research and development not to exceed $18.33 million, including about 
$15.3 million through the end of construction and $3 million during the 
operating period ; and 

(b) waiver of use charges on the special nuclear material for the initial 
5-year operating period, valued at $4.011 million, subject to adjustment 
upward or downward for changes from current AEC use charges and 
prices. 

The $18.33 million will be reduced to offset additional assistance, if any, which 
AEC might agree to provide in connection with an extension of phase I. 

Other assistance, not presently provided for by the third round of the power 
demonstration reactor program, including, among other items, a loan of the 
initial plant loading of heavy water and the waiver of the 5-year use charge 
thereon, also may be requested by the proposers in connection with the supple- 
mental agreement covering phase II, the principal terms of which shall be 
set forth in the definitive contract, subject to any changes which may be accept- 
able to AEC. 

5. Title—Pennsylvania Power & Light Co. will be the sole owner of the nuclear 
powerplant. 

6. Term.—The term of the contract will extend until the expiration of 5 years 
after the date the plant first produces power, unless the contract is terminated 
earlier under the provisions discussed in items 4 and 9. 

7. Indemnity.—As a licensee of the Commission, the proposers will be subject 
to the provisions of Public Law 256, 85th Congress. 

8. Option to purchase.—AEC will have the right to purchase the nuclear facil- 
ities at any time after foundation pouring begins if the proposers fail to continue 
the project for any reason other than termination by (a) mutual agreement, 
or (6) proposers’ inability to obtain necessary licenses, regulatory agency ap- 
provals, or adequate liability insurance coverage, or (c) mutual reversal of 
the previous plant feasibility determination. 

9. Termination—In addition to the automatic termination provisions dis- 
cussed in section 4, AEC and proposers may, by mutual agreement, terminate 
the phase I program at any time if considerations of technical infeasibility 
make such action appropriate. AEC may also terminate for the convenience of 
the Government at any time during phase I. In either of these cases, responsi- 
bility for costs shall be on the same basis as in the case where the program is 
terminated at the end of phase I by reason of a joint determination of technical 
infeasibility. 

Proposers may at any time, without the concurrence of AEC, terminate the 
phase I program if in their sole discretion it is not desirable to continue for any 
reason. If proposers should so terminate the program, they will repay to AEC 
all funds paid by it up to any such date of termination. 

In the event that AEC fails to accept within a reasonable time a proposal for 
phase II which requests only the base phase II assistance, or is unable for any 
reason to commit the necessary funds, then the proposers may terminate the 
project without any obligation of repayment to AEC for funds paid under 
phase I. 

Phase II may be terminated by mutual agreement, or by the proposers’ in- 
ability to obtain necessary licenses, regulatory agency approvals, or adequate 
liability insurance coverage, or by a mutual reversal of the previous plant 
feasibility determination. There will be no repayment of funds in any such 
case. 

10. Alternative or modified proposal.—In view of the many uncertainties that 
exist, proposers will not be precluded from submitting nor AEC from accepting 
any alternative or modified proposal on a basis acceptable to AEC and con- 
sistent with any existing or new legislative or administrative policies which 
may then be effective. 

11. Patents—AEC will receive all rights to inventions arising out of AEC- 
supported research and development work, except that Westinghouse will re- 
ceive a nonexclusive, irrevocable royalty-free license; Westinghouse also will 
receive outfield rights on inventions in areas where it has an established patent 
position. If, however, the cost of such research and development program is 
finally paid for by the proposers, then AEC shall receive only an irrevocable, 
royalty free, nonexclusive license under any inventions which arose during 
AEC’s participation in the program. 

12. Licenses —The proposers will undertake to obtain all necessary licenses 
from AEC, and such other necessary approvals from Federal, State, and local 
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regulatory agencies as are required to permit the construction and operation 
of the plant and the sale or use of the energy produced therein. 

13. Information and records.—The proposers will keep available for AEC in- 
spection and study, and require their subcontractors to keep such records of 
technical, economic, and financial data as will enable AEC to carry out the 
purposes of the power demonstration program. The proposers will also supply, 
and will require their subcontractors to supply, to AEC for such purposes such 
data as AEC may reasonably request. 


Representative Hortrtetp. By another letter also dated February 
94, 1958, the Commission forwarded a memorandum from Commis- 
sioner Graham indicating that Mr. Graham had voted in the negative 
when this proposed arrangement was considered by the Commission. 
Without objection, I would like to insert in the record at this point 
the second letter dated February 24, 1958, from Mr. Strauss to Mr. 
Durham, together with a memorandum dated February 24, 1958, 
from Commissioner Graham to Mr. W. B. McCool, secretary of the 
Commission. 

(The letter referred to follows. The memorandum appears 
on pp. 60-61.) 

UNITED STATES ATOMIC ENERGY COMMISSION, 
February 24, 1958. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
The Capitol, Washington, D. C. 


DEAR Mr. DurHAM: I send you this letter to accompany my letter of even 
date on the subject of the Commission’s action on the proposal submitted by 
the Pennsylvania Power & Light Co. and the Westinghouse Electric Corp. 

Three of the four Commissioners who attended the meeting at which action 
was taken (Messrs. Libby, Vance, and Floberg) voted to proceed now with the 
proposal. Commissioner Graham’s position, essentially, was that the action was 
not timely, as reflected in his memorandum on the subject which is attached and 
which I send you with his consent. 


Had it been possible for me to attend the meeting, I should have voted for 

approval but am not so recorded 
Faithfully yours, 
Lewis L. Strauss. 

Representative Horirrerp. The representatives of the Atomic En- 
ergy Commission this morning are Mr. K. E. Fields, General Man- 
ager, and Mr. W. K. Davis, Director of the Division of Reactor 
Development. 

Also present in the room, in response to invitation sent by the 
Joint Committee, are representatives of the Pennsylvania Power & 
Light Co. and Westinghouse Electric Corp., who may desire to testify 
or answer questions later this morning. 

We are very glad to have you here this morning, Mr. Fields and 
Mr. Davis. Will you please proceed ? 

Mr. Frerys. Mr. Chairman, Commissioner Graham and Commis- 
sioner Vance are likewise here, I believe at your invitation. 
Representative Hortrmerp. Yes. Excuse me for not mentioning 
that. 
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STATEMENTS OF K. E. FIELDS, GENERAL MANAGER; W. K. DAVIS, 
DIRECTOR, DIVISION OF REACTOR DEVELOPMENT; EDWARD 
DIAMOND, GENERAL COUNSEL; HAROLD S. VANCE, COMMIS- 
SIONER, AND JOHN S. GRAHAM, COMMISSIONER, UNITED STATES 
ATOMIC ENERGY COMMISSION 


Mr. Fretps. Mr. Chairman, we have provided to the committee 
copies of my statement and Mr. Davis’ statement. You have copies 
of the memorandum that you spoke of from Commissioner Graham. 

Mr. Chairman and members of the committee, we are here today to 
discuss with you the proposal for a nuclear power project submitted 
by the Pennsylvania Power & Light Co. and Westinghouse Electric 

orp. under the third round of the Commission’s power demonstration 
reactor program. There was transmitted to your committee on Feb- 
ruary 24, 1958, the program justification data, No. 58-111-6, which sets 
forth the basis for the proposed cooperative arrangement under the 
provisions of section 111, Public Law 85-162. 

The Commission has determined that this proposal constitutes an 
acceptable basis for contract negotiations. It contemplates the re- 
search and development, design, construction, and operation of a 
single-region slurry homogeneous-type reactor in the size range of 70 
to 150 megawatts on the system of the Pennsylvania Power & Light 
Co. Completion of the plant is estimated by about December 31, 
1963. 

The proposal provides for AEC assistance in preconstruction re- 
search and development amounting to $7 million. On their part, the 
companies state they have already done research and development to 
the extent of about $5.5 million and will, if the project moves forward, 
incur capital costs of about $57 million and some $16 million in excess 
operating costs, provided the Atomic Energy Commission contributes 
additional amounts for research and development to be performed 
during the construction and operating phase, not to exceed $18,330,000 
and waives use charges on U-235 and U-233 up to $4,011,000. 

The $7 million of AEC assistance for the preconstruction research 
and development would constitute phase I of the program. Phase IT 
would cover the research and development to be performed during 
the construction and operating periods. Prior to initiating work 
under phase ITI, the Commission and the companies would make a 
joint determination as to the technical feasibility of the proposed 
powerplant based on the research and developmet work previously 
accomplished. If the plant is determined to be technically feasible, 
the companies will either proceed with phase IJ, providing for con- 
struction of the plant, or they will pay in full the $7 million expended 
by the Commission under phase I. In the event that the plant is 
jointly determined to be infeasible, the program will terminate in 
which case there would be no payment to the AEC of the $7 million 
previously expended, with the result that the companies will have 
paid for the research undertaken by them during 1955 through 1957 
and the Commission will have paid for the research program during 
calendar 1958 and 1959. If there is not mutual agreement on the 
feasibility problem, the Commission’s determination will be con- 
trolling. 
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Obviously the Commission would have to request an increase in 
the amount projected for the third round under the currently author- 
ized program for cooperative arrangements, if this second phase were 
to proceed. Additionally, of course, the basis of the arrangement for 
such second phase would be submitted at a later date to this com- 
mittee under the current authorization requirements. 

Here I would like to make an important interpolation, sir. Under 
the current authorization requirements, if any of the essential features 
of it are changed, the phase I amount of $7 million will be provided 
from the third round av ailability under the current authorization 
with our proposed 1959 authorization bill providing for the phase II 
amount. 

Representative Houttrieip. The Chair will remark at this time that 
there may be some legal problems involved there which the staff has 
not had time to check as yet. 

Mr. Frexps. I understand, Mr. Chairman. This is our present in- 
terpretation of it; that if there are no essential features, if you do 
proceed with this, and provided the 1959 authorization we request is 
passed, then the law would not require resubmission of it. Obviously 
we are going to report fully on it before we would proceed with phase 
II, and depending on the committee’s wishes here whatever course 
you feel is appropriate would be followed. 

Mr. Ramey. Do you have a legal opinion on that interpretation 
that the committee can have ? 

Mr. Diamonp. We have no written opinion, Mr. Ramey. 

Mr. Freips. We could provide one. 

Mr. Ramey. Could you provide one for the record ? 


Mr. Fietps. We will do so; yes, sir. Shall I proceed, Mr. Chair- 
man ¢ 


Representative Honirreip. Yes. 

Mr. Frevps. Work on the preconstruction research and develop- 
ment phase previously initiated by the companies is continuing at a 
rate approaching $300,000 per month. It is being supported by the 
companies with the understanding that AEC, upon execution of a 
contract, would reimburse costs incurred since January 1, 1958. We 
are requesting a waiver of the 45-day statutory waiting period of this 
project in order to assure maximum continuity in the conduct of the 
work. 

Mr. Davis, Director of the Reactor Development Division, has a 
short statement on the technical aspects of the proposed project, at 
the conclusion of which, Mr. Chairman we could proceed to answer 
such questions as your committee might have. This contains some 
additional features with respect to the arrangement. 

Representative Horrenp. In view of the fact that this was not a 
unanimous opinion of the Commission, I think at this time we should 
accord Commissioner Graham the opportunity of placing into the 
record his attitude on this particular project, and then we will get 
into the technical phase of it. 

Mr. Graham, would you proceed at this time? 

Mr. Granam. Thank you, Mr. Chairman. 

I have with me, sir, a photostatic copy of the original of the memo- 
randum which was submitted for the Commission’s files and a copy 
of which, as you have indicated, Mr. Chairman, was forwarded by 
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Chairman Strauss to Chairman Durham. This is dated February 
24, 1958, memorandum for W. B. McCool, Secretary of the Commis- 
sion, from me as a Commissioner, entitled, ““Pennsy ylvania Power and 
Light/W estinghouse proposal, AEC No. 777/61.” 

“This proposal was approved by the Commission at its meeting on 
Monday, February 7, 1958, on a vote of 3 to 1, Messrs. Floberg, Libby, 
and V ance—if I may interpolate I took this in alphabetical order— 
in the affirmative, Graham in the negative. You suggested that it 
would be appropriate to submit a memorandum of my views 

“This matter had been before the Commission previously at its 
meeting on February 5, 1958. I then expressed some doubt about it. 
Dr. Libby at that time thought that the proposal needed another 
review from the technical standpoint. I mention the two meetings 
because I am not sure that what I said during the first meeting was 
fully repeated during the second. I was then and still am troubled 
by the proposal. It seems to me that it was predicated on several 
“iffy” points, which were not fully resolved in my own mind. I 
shall endeavor to comment on these points. 

“First, questionable need for another source of work on homogene- 
ous reactor at this time. As I understand, some of the history of this 
concept, the Commission was assured by Dr. Weinberg, about a year 
ago, that the homogeneous reactor was ready to be exploited. As 
a result a sentence was included in the President’s message of 1958 
to the effect that if an acceptable proposal for non-Federal construc- 
tion of a homogeneous reactor did not materialize within a reasonable 
time a request would be made for Federal funds to do so. Subse- 
quently, as I understood the chronology, corrosion problems raised a 

serious question as to the present feasibility of this concept. How- 
ever, we now have at Oak Ridge the second homogeneous reactor 
which, I believe, is specifically designed to overcome the design com- 
plexities apparent in this type of reactor. (The first such “reactor 
I am told was only to prove the validity of a physics experiment.) 
The second reactor went critical on December 27, 1957, and Dr. Libby 
reports from his visit to Oak Ridge on February 13 and 14 that it 
has been at authorized power for only a few days. It seems to 
me that it is too early to conclude that we need another contract with 
an outside company to pursue this same route at this time. A few 
months of experimental work at Oak Ridge would not in my judg- 
ment really delay this project. We also have some money being spent 
at Los Alamos on this same problem, although I am told that this 
project is not really related. I must confess I do not understand the 
technological differences. 

“Point 2. This contract is ¢: itegorized by the General Manager as 
an semeaitinily research and development ‘contract. General Fields 
noted that this is essentially a research and development contract in 
the first phase in which the AEC agrees to advance about $7.3 million. 
As a result of the discussion at the meeting on February 17 about 
the duration of this 2-year, first-phase contract, it was recognized 
that should complications develop the Government might not want 
to continue to pursue this route. Therefore, additional contract 
clauses were suggested so as to give the Government a right of can- 
cellation at any time. In my opinion, this improves the contract, 
but it still does not overcome my doubts as to the need to move for- 
ward just at this time with an extremely complicated arrangement. 
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“3. This may lead to another scientific laboratory. The General 
Manager has observed that if it is desirable to accelerate the civilian 
power program, then this R. and D. contract is one method of moving 
ahead as a supplement to the work that is being performed in the 
Government laboratories. Dr. Libby recalled that when he was a 
member of the GAC, there was a proposal from a private company 
to the Commission which involved some of the same elements as does 
this proposal, that GAC studied the matter, it was accepted by the 
AEC and this resulted in a scientific undertaking which has been 
large in terms of scope and cost. The current proposal involving a 
possible $25 million in Government support has the possibility of 
resulting in the same sort of scientific complex and raises another 
doubt in my mind as to the wisdom of proceeding in this manner at 
this time. It would seem more preferable to me to wait until more 
information has been ebthined from our Oak Ridge National 
Laboratory. 

“4, The contract is complicated. The contract seems unnecessarily 
complicated. It is, as General Fields indicated, basically an R. and D. 
contract. By dividing this effort into phase I and phase II with 
no commitment to build a reactor until the end of phase I (during 
which $7.3 million of Government money would be expended), we 
have in my opinion complicated the matter without really gaining 
any worthwhile objective. The proposal contemplates that the pro- 
poser, if he so elects, may terminate this contract for any reason 
and refund the $7.3 million expended during phase I. If after the 
work is done AEC decides the concept is not technically feasible, the 
contractor would not be required to refund the money. My colleagues 
believe that it is advantageous to have the possibility of the Govern- 
ment being repaid the $7.3 million. I think the possibility is remote 
and that repayment, even though proposed by the contractor, has 
complications in it that persuade me that on this and other grounds 
we should not at this time proceed in this manner.” 

That is the end, sir. 

Representative Horirmrp. Thank you. Do you have anything 
further to state on the matter, Mr. Commissioner ? 

Mr. Granam. Only this, sir. We had a full and frank discussion of 

this matter in the Commission. We came to a disagreement which 
versonally, sir, I think is healthy. I think it proves the value of 
1aving a five man Commission where you can sit down and discuss 
your problems and come out with an honest difference of opinion. I 
certainly don’t feel badly about this, that my views did not prevail. 
It isa Commission decision and that is acceptable to me. 

Representative Hotirrevp. I think that is the attitude with which the 
committee will accept the views of any member of the Commission. 
As you say, it is one of the reasons why we have a five man Commis- 
sion, to bring to bear upon any subject the varied backgrounds, 
experience and judgment of five different men. We would probably 
be suspicious if there was always a unanimous opinion. There is 
not a unanimous opinion on this committee about a lot of things. 

I think in order to have the record complete at this time without 
objection we will insert in the record a letter from Chairman Lewis 
Strauss in which he indicates that although he was absent at the time 
that he would have voted with the majority in favor of the proposal. 
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(The letter referred to appears on p. 57.) 

Representative Hoxttrmip. That takes care of the statements of all 
of the Commissioners. 

Representative Van Zanpr. Mr. Chairman, may I ask a question 
at this point ? 

Representative Hoxtrtep. I was going to ask, if the gentleman will 
hold his question a minute, if it would be the will of the committee at 
this time to hear the technical phase presented by Mr. Davis and any 
other representative of the technical group that might be present be- 
fore the questioning of all of the Commission witnesses. What is the 
will of the committee? Is that satisfactory? I understand it is. 

Representative Van Zanpr. May I ask a question of Commissioner 
Graham before we call upon Dr. Davis? 

Commissioner Graham, in your opinion, do you think that this 
subject-matter received thorough consideration by the Commission 
as a whole? 

Mr. Granam. Yes, sir, I think we had a good discussion on it. We 
had two sessions on it. We went into it with a full discussion. I am 
satisfied that as a Commission we had a full discussion. 

Representative Van Zanot. And all technical information was 
available to the Commission during the time of the consideration ? 

Mr. Granam. I do not know all the technical information was 
available, sir. There was a great batch of it. I could not answer that. 
That would be somebody else who would have to say whether it was all 
made available. The only thing I can say is that there was a consid- 
erable amout of it. Going over it, I came out where I did and I had 
these questions. We discussed it up and down. When the vote came 
I was outvoted. I don’t feel badly that I was outvoted. 

Representative Van Zanpr. That is all, Mr. Chairman. 

Representative Price. You list as your No. 1 point as there bein 
a questionable need of another source of information that you wend 
get from this new R. and D. contract. Does that imply that you 
think the project at Oak Ridge is adequate to provide, with any new 
phase that might come into it, the technical information that you 
would need in this particular project? 

Mr. Granam. If I understand correctly the import of your ques- 
tion, Mr. Price, it is whether or not the Oak Ridge work in this 
corrosion problem would reveal any information that would be helpful 
to us. 

tepresentative Price. Yes. 

Mr. Granam. I thought that would be very or to us, sir. 

Representative Price. Not only that, but I had always thought, 
at least, that the Pennsylvania project more or less depended upon 
the information gained in the Oak Ridge project on the Seenmananen 
reactor, and I thought that it would provide most of the technical 
information needed in the project. 

Mr. Granam. I am not sure I can answer all of the work that has 
been done by Oak Ridge. 

Representative Price. This was my previous understanding which 
may not be correct. That is the point I would like to have cleared 
up. I would like to know whether you felt the same way about 
that. You say the questionable need of another source. What is 
the present source of information for the buildup of this particular 
project ? 
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Mr. Granam. It is my understanding, sir, that Oak Ridge has led 
in this type of reactor for many years. I believe it is correct that 
the proponents have worked closely with Oak Ridge. 

Representative Price. That was my understanding. 

Mr. Granuam. This is my understanding. ’ 

Representative Price. Do you think then that if you go into this 
new program you would be more or less duplicating the project at 
Oak Ridge? Maybe that will be developed as the technical informa- 
tion is coming along. 

Mr. Granam. I think that is the best way. 

Representative Price. I will defer until we do get the technical 
information. 

Mr. Granam. Thank you, sir. 

Representative Hottrietp. Mr. Davis, will you proceed? May I 
ask at this time if Mr. Charpie is here from Oak Ridge, or is there 
any representative from Oak Ridge? 

Mr. Davis. No, they have all returned to Oak Ridge or gone 
elsewhere. 

Representative Ho.irretp. You are prepared to answer the techni- 
cal questions ? 

Mr. Davis. Yes.- I have here some information on the progress 
that has been made with the homogeneous reactor No. 2 if you would 
like me to include that at the end of the statement. 

Representative Hoxrrrme tp. For the committee’s information, the 
Chair thought it might be helpful to have Dr. Weinberg here, but 
he was en route to Oak Ridge and it was inconvenient to get him 
back here this morning. So I asked General Fields to have Mr. Davis 
contact Oak Ridge for any additional technical information that he 
wants to present, and if there is any additional information needed 
after Mr. Davis’ presentation which could not be obtained from him 
or from the Westinghouse people, we will, at the will of the com- 
mittee, call Dr. Weinberg before us at a later date. 

Senator Anprerson. May I ask General Fields, is there any policy 
about this business of letting witnesses who might give direct infor- 
mation get away? Dr. Weinberg’s testimony might be important. I 
ran through the testimony on this seismic report the other day. Dick 
Elliott, who had issued the report, was here and in the room and I 
don’t believe he was ever put on the stand, the one man who could 
probably testify most accurately. Dr. Weinberg can give us real help 
on the points that Mr. Graham raises and he goes back to Oak Ridge 
last night. Was it important that he get there one day earlier? 

Mr. Fretps. Senator Anderson, he had already left when the ques- 
tion had risen with respect to him. 

Representative Horrrrerp. That is true. 

Senator Anperson. I wonder why the Commission sends him back ? 

Mr. Fretps. We did not send him back. 

Senator Anperson. I don’t like a Saturday hearing but I am down 
here. Why couldn’t he have been here? 

Mr. Freips. He could have been here, I am sure, had it been con- 
sidered in time to reach him. He had already left when the question 
arose. There is no policy in this regard. 

Senator Anperson. Isn’t he well posted on this particular problem ? 

Mr. Frexps. He is on the homogeneous reactor at Oak Ridge, yes, 
and on homogeneous reactors generally. 
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Senator Anperson. Is he posted on the Pennsylvania Power & Light 
transaction ? 

Mr. Fretps. I an: not sure he is as well posted as other people. 

Senator Anperson. When I heard him testify, I thought he was 
very well posted on it. 

Mr. Fretps. I am sure he knows a great deal about it. He is not 
here only because the vonsideration of having him here came up after 
he had departed, sir. I assure you of that. 

Senator Anperson. How did he happen to come in here ? 

Mr. Frevps. He was here on a conference that was convened by the 
Division of Reactor Development with respect to a report being pre- 
pared to be submitted on the 1st of April, sir. 

Representative Hoxrrmexnp. The Chair was probably lax in not 
thinking of asking Dr. Weinberg to be here but I did not think of it 
until about 5 o’clock yesterday afternoon, and when I called he was 
en route to Princeton. 

Mr. Frextps. I would only like to say further that in our thinkin 
of this, we felt that we would be able to provide the committee with 
the pertinent information with respect to the homogeneous reactor 
experiment as it would bear on this particular proposal before you 
today. Perhaps it is an oversight. 

Representative Hoxirrevp. I suggest that we let Mr. Davis proceed 
at this time. 

Mr. Davis. Thank you, Mr. Chairman. 

The Pennsylvania Power & Light reactor concept represents a 
productive offshoot of the main line aqueous homogeneous reactor 
development work which the Commission has sponsored during the 
past few years. As we have stressed in the past, the homogeneous 
reactor is really a family rather than a single concept. 

The work at our ORNL has been pointed toward the development 
of a two-region breeder reactor comprised of a central core region 
of dilute uranyl sulfate solution in heavy water and an outer region 
of concentrated thorium slurry. The conversion ratio of such a 
system is expected to be somewhat in excess of 1.0. Ifa major nuclear 
power industry is to be developed in this country, or in the world for 
that matter, it is essential that reactors capable of breeding be de- 
veloped. I am thinking in terms of maximizing the utilization of 
available fuel reserves which will ultimately have a significant effect 
on power economics. The work at Oak Ridge is therefore slanted 
toward what might be called the “ultimate” in aqueous homogeneous 
reactors. 

The proposed Pennsylvania Power & Light reactor emphasizes the 
shorter range view. It is a single region unit which is loaded with 
a mixture of thorium and uranium in dilute slurry form. Such a 
reactor inherently has a lower conversion ratio, and a practical engi- 
neering system may not be capable of breeding. Based on current 
demands for nuclear materials and current prices, no serious economic 
penalty results and, as a matter of fact, in the long term the nuclear 
power complex will probably accommodate both breeders and con- 
verters. In adopting the single region slurry approach the Pennsy]- 
vania Power & Light group has selected a system which appears to 
be technologically closer at hand than the two region system. In so 
doing they can contemplate the construction of a fairly large demon- 
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stration reactor on a relatively short time scale. Construction of a 
demonstration reactor based on the homogeneous concept as early as 
vossible will make a major contribution to the general field of circu- 
Satin fuel reactors, 

Quite independent of the details of reactor type, that is whether 
it is 1 region or 2 or whether it is an aqueous or metallic system, the 
feasibility or remote maintenance in circulating fuel reactors must be 
demonstrated in a large-scale operating system. If the Pennsylvania 
Power & Light work leads to a definitive answer to this one question, 
it would be well worth the efforts and money of the AEC and the 
participating companies involved. 

I mentioned that the Pennsylvania Power & Light approach was 
technologically closer at hand than the two region system—a few 
words of explanation would be of interest. The two region system 
is characterized by a highly corrosivé circulating fuel, a very heavy 
non-Newtonian slurry and a difficult material problem where the two 
regions converge at the reactor core liner. This is the separator be- 
tween the outer and inner core. In the past 12 months at ORNL we 
have made significant strides in solving these basic problems attend- 
ant to the 2 region system. We expect ultimately to find satisfactory 
answers to these problems but not for a number of years. In the sin- 
gle region slurry system, the solvent is water and from the corrosion 
standpoint one might expect materials to behave not too differently 
than in any water system. I must qualify this in one respect. We 
are not yet sure what effect fission products will have on the corro- 
siveness or erosiveness of the slurry. The slurry being relatively 
light compared to the blanket of the two region system, should be 
easier to control and probably less erosive in nature. 

These differences notwithstanding, there are four major problem 
areas on which Pennsylvania Power & Light has requested AEC as- 
sistance and on which we feel such assistance is warranted. These 
are : 

1. Effects of radiation on properties of slurries. 

2. The distribution of slurry flow in the reactor vessel. 

3. Development of remote maintenance procedures. 

4. Fuel reprocessing. 

It is pertinent to identity the role of the HRE No. 2 with respect 
to these two approaches. The HRE No. 2 is essentially a small size 
mockup of the central region circuit of the ultimate two region homo- 
geneous reactor. It will give much valuable data for the two region 
breeder and for homogeneous systems in general; however, it is not 
a direct reactor experiment for the Pennsylvania Power & Light type 
of reactor. 

Another reactor of the homogeneous type is the single region 
burner concept which was proposed by the Wolverine Electric Coop- 
erative under the second round demonstration program. This t 
is similar in many ways to the central core of HRE No. 2 in that the 
fuel is highly enriched uranyl sulfate and the moderator is heavy 
water. Corrosion and maintenance problems would be similar in kind 
but more severe than those of HRE No. 2 and there would be no 
production of plutonium. 

I should also like to comment briefly on several contractual fea- 
tures of the proposed arrangement with Pennsylvania Power & 
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Light-Westinghouse. These features arise out of the present status 
of homogeneous reactor technology. As the companies stated in their 
proposal, while research work to date indicates that there are no in- 
surmountable technical difficulties, approximately 2 more years of 
research and development work will be necessary before a prudent 
decision can be made as to construction of the proposed plant. 

Accordingly, the proposed arrangement consists of two parts. Part 
I, consisting of a preconstruction research and development program 
scheduled for the period 1958-59, is firm. The phase II program, 
consisting of further research and development, construction, and 5 
years’ operation, would be undertaken under a supplemental agree- 
ment, upon a determination of the technical feasibility of the plant, 
and upon the proposers being willing to proceed with construction 
and operation of the plant. The provisions governing the technical 
feasibility determination and the companies’ obligation to proceed 
thereunder or to repay AEC assistance received, we have already out- 
lined to you. The principal contractual terms of the supplemental 
agreement will be set forth in the definitive phase I contract, subject 
to any changes which may be acceptable to AEC. 

Assuming that the plant is technically feasible and that the com- 
panies dadide to proceed with construction and operation of the plant, 
they will so notify the Commission and will request certain specified 
base assistance from the Commission for phase II of the program. 
This assistance will include support by the AEC, in an amount not 
to exceed $18,330,000, of additional research and development during 
the construction phase, and of research and development programs 
during the first 5 years of plant operation. The Research and Devel- 
opment assistance provided by AEC during the operating period will 
be for specific work to be described in the contract, and will not be 
used to defray operation and maintenance costs. The specified base 
assistance will also include a waiver of fuel-use charges for the initial 
5-year operating period, presently valued at approximately $4 
million. 

The Commission is not obligated to proceed with phase II of the 
program, and may reject the companies’ request for assistance. In 
that event, however, the companies would not be obligated either to 
proceed with the construction of the plant or to refund payments 
made by the Commission during phase I. 

In addition to the specified base assistance just described, the pro- 
posed arrangement contemplates that the companies may also request 
other assistance during phase II not presently provided for by the 
third round of power demonstration reactor program, including, 
among other items, a loan of the initial plant loading of heavy water 
and the waiver of the 5-year use charge thereon. The Commission 
may accept or reject such additional request in its sole discretion, 
although, in the case of the waiver of heavy-water use charges, it 
should be noted that the Commission would be authorized to provide 
this assistance if Congress enacts the amendment to the 1958 authori- 
zation act which the Commission recently proposed. If the Commis- 
sion decides to reject the companies’ request for additional assistance, 
the companies must either proceed with construction and operation 
of the plant on the basis of the specified base assistance previously 
described or refund all moneys paid by the Commission under 
phase I. 
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The Commission and the companies have also agreed that the com- 
panies will not be precluded from submitting, nor AEC from accept- 
ing, any alternative or modified proposal covering phase II work on 
a basis acceptable to AEC and consistent with any new or existing 
legislation or administrative policy which may then be effective. The 
companies requested this provision in the arrangement as recognition 
of the current technical uncertainties concerning the homogeneous 
reactor and the fact that developments during the next 2 years might 
warrant adjustment in their phase II proposal. AEC will, of course, 
be under no obligation to accept any such modified or alternative 
proposal, and rejection of such a proposal by AEC would not excuse 
the companies from any of their obligations under the present pro- 
posed arrangement. 

An additional recognition of the technical uncertainties presently 
associated with the development of homogeneous reactors, both the 
Commission and the companies have reserved the right to terminate 
the arrangement at any time during the phase I work. If the com- 
panies terminate the arrangement, they must refund all moneys paid 
by the AEC during phase I. If the Commission elects to terminate 
the arrangement, or if the arrangement is terminated by mutual con- 
sent, there will be no repayment of the AEC funds. 

Additional details relating to these and other features of the pro- 
posed arrangement, such as patents and examination of records, are 
contained in the program justification data which you have before 
you. Also included in the program justification data is a table sum- 
marizing the respective financial contributions of AEC and the com- 
panies to the project. The data are based on present estimates as 
to the cost of constructing and operating a 150,000-kilowatt plant and 
assume that AEC provides only the specified base assistance to the 
phase IT work. 

I should be happy to attempt to answer any questions you may have 
on these matters. 

Representative Hottrietp. Members of the committee, we are now 
ready for questions. 

Senator ANnperson. Would you tell me where, in their proposal, 
they state—I am quoting from page 4—that approximately 2 more 
years of research and development will be necessary before a pru- 
dent decision can be made as to the construction of the proposed 
plant? I see where they ask for 2 more years of research. But 
where in their proposal do they clearly point this out ? 

Mr. Davis. In the proposal as we received it from them, or in the 
data sheet, Senator ? 

Senator Anprerson. What page would I find this on? This says 
as the company stated in their proposal. I am merely trying to find 
it. 

Representative Hottrretp. Page 3, item 4. 

Mr. Davis. I have a copy of the letter here which is dated January 
15, 1958, signed jointly by Mr. Busby, president of Pennsylvania 
Power & Light Co., and Mr. Weaver, of the Westinghouse Corp., who 
are both here today. 

Senator ANpErRsoN. What page is that on? 

Mr. Davis. I was quoting from a letter here, sir. 
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Representative Van Zanpr. I notice Mr. Busby is ready to answer 
the question. 

Senator Anperson. I would be happy to have the witness answer, 
if he could. 

Mr. Bussy. This is the progress report that we submitted to the 
committee during the section 202 hearings. It is not the proposal. 
We had previously submitted the proposal, which is this large volume, 
to the committee in December, when it was filed with the AEC. 

Senator Anperson. Can I have what the company said on this, be- 
cause the company said other things about this at various times, and 
I want to know what they said. 

Mr. Davis. Senator, I was about to quote you from this letter from 
Mr. Busby and Mr. Weaver, dated January 15, 1958. I am quoting 
now from the second paragraph of the letter: 

While no insuperable technical obstacles have arisen, many important ques- 
tions and problems remain unsolved. More knowledge about this advanced re- 
actor type is plainly needed. Our conclusion is that 2 years of further re 
search and development are necessary before a prudent decision can be made 
as to construction of a large-scale nuclear powerplant of this type. 

Senator Anverson. That is 2,years from January 15, 1958. 

Mr. Davis. That is the way I would interpret it, sir. 

Senator Anpgerson. On page 5, you list $18, 330, 000 of additional re- 
search and development program during the first 5 years of plant op- 
eration. I notice in this memorandum of Commission Graham that 
he refers, on the top of page 2, to $7.3 million. Will you relate one 
to the other? Is this only a part of the total bill, the $7.3 million, 
and the total bill is $18 million plus some additional items? 

Mr. Davis. The phase I work which, is the 2 years of research and 
development which would precede phase II and the design and con- 
struction of the plant, is the $7 million item. Accompanying the 
design and construction of the plant would be an $18 million research 
and development—I am sorry—the research and development which 
would accompany the design and construction of the plant would 
start in 2 years, and would extend into 5 years of operation altogether, 
and that would be the $18 million item. That is in addition to the 
$7 million. 

Senator Anverson. It is in addition to. 

Mr. Davis. Yes. 

Senator Anperson. It is not included in there? 

Mr. Davis. That is right. 

Senator Anperson. The AEC will put in $7.3 million for 2 years 
work and after that is done and if the company makes a prudent de- 
cision to go ahead, the AEC would make $18 million more available. 

Mr. Davis. That is correct. 

Senator Anperson. That research and development assistance will 
be for specific work and the specified base assistance will include a 
waiver of use charge of $4 million. 

Mr. Davis. That is correct. 

Senator Anperson. Is that in the $18 million ? 

Mr. Davis. No, sir. 

Senator Anperson. That is $4 million more, then ? 

Mr. Davis. Yes, sir. 
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Senator ANpvERSON. On top of that it says in addition to the speci- 
tied base assistance at the bottom of page 5, the proposed arrangement 
contemplates that the company will request other assistance. 

Mr. Davis. The particular item that I mentioned in my summary 
was the waiver of the use charge on heavy water which we estimate 
at, $950,000 for the total period. 

Senator Anverson. That says included but not limited to. Is that 
the way we should read it? 

Mr. Davis. Yes. These are things which they may propose to the 
Commission but which the Commission is not under any obligation to 
accept. 

Suadios Anverson. If you let a company spend its millions and 
they warn you in advance what they need and you go ahead with 
their proposal, you are certainly morally obligated, if not legally 
obligated to proceed. Nobody would think that they would not go 
ahead. What is this heavy-water charge that you mention there? A 
loan of the initial plant loading of heavy water and the waiver of 
5 years use charges thereon. 

Mr. Davis. $950,000 is our estimate. 

Senator Anperson. How much more is there which you now con- 
template ? 

Mr. Davis. I don’t now contemplate anything additional. 

Senator ANpERsoN. Were you present when Pennsylvania Power & 
Light testified in the 1956 hearings when their main purpose in life 
was to destroy the Gore-Holifield bill ? 

Mr. Davis. I don’t believe so. 

Senator Anperson. At that time on page 49 of those printed hear- 
ings, the Atomic Energy Commission, by its Chairman—no, this is 
your statement, Mr. Davis,—page 41, your statement started, and you 
put on page 49 this paragraph : 

The Pennsylvania Power & Light Co. has announced plans to build a plant 
of about 150,000 kilowatts electrical capacity using a homogeneous reactor with 
Westinghouse Electric Co. doing the development work. A firm decision to 
proceed will not be reached until 1958. 

I pause there and ask if the date is now 1960? 

Mr. Davis. That is correct. 

Senator Anperson. We went into the data to show that we didn’t 
need any public development in 1958. 

Completion is expected in 1962. 


If a firm decision is reached in 1960, would you think that compie- 
tion would be reached in 1962? 

Mr. Davis. The present scheduled, if I recall correctly, is for the 
end of 1963. 

Senator Anprerson. This is an interesting sentence to me: 

No assistance from AEC has been requested, although the AEC’s extensivs 
program in aqueous homogeneous reactors is contributing knowledge of sub- 
stantial benefit to this project. 

Do I understand that these $7,300,000, this $18,330,000, this $4 mil- 
lion and this $950,000 is not to be regarded as assistance ? 

Mr. Davis. It is very definitely assistance, sir. 

Senator Anperson. How do you read that in connection with this 
sentence that no assistance has been requested? Did they change 
their program a little? 
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Mr. Davis. At that time they did not request any assistance. 

Senator Anverson. I am not sure they did not. I am not trying to 
indict you as being dishonest because I know you are an honest in- 
dividual. I do not want the question to leave that inference. At 
the time as far as you know to the best of your knowledge and all 
representations that Pennsylvania Power & Light made on the Gore- 
Holifield bill, they did assure you that no assistance would be re- 
quested ? 

Mr. Davis. At that time I think, if I can recall the situation, we 
were discussing with them the nature of their project which they had : 
started somewhat earlier. They were hopeful at that time that they 
could obtain the funds to carry out the project without specific gov- i 
ernment assistance. Having looked into this and having made very 
considerable efforts in this direction, they finally came to us and re- i 
quested assistance of the type that is described here. This has evolved 
over the period of time and is not a sudden decision. It has happened : 
since that period. : 

Senator Anperson. When we had our hearings on May 2, 9, 10, 
and 31 in 1955, Dr. Libby was testifying. I think I can find his words 
where he said that he was disappointed that they did not get any- 
body under the program they had. We tried to say they might not 
get too many unless they gave out a little public money which these 
companies were then interested in rejecting, but Dr. Libby did not 
get anybody under the program. He said: 

I was personally very disappointed to see that none of the proposals we 
received on April 1 included what I call the chemical type of reactor, that is, 
homogeneous type of reactor, which I believe is likely to give us the cheapest 
power at least in large quantities at stationary powerplants. I suppose if on 
the next go-round we still get nothing, I would be very strongly in favor of 


the Government going ahead on its own type of this development and I think 
that $25 million would apply in this case. 


| 


Did you get anything on the next go-round? 

Mr. Davis. I believe he was still referring to the third round. I 
am confused on the date. 

Senator Anperson. Was the third round going in 1955? 

Mr. Davis. I am sorry. 

Senator Anperson. That was the first round. 

Mr. Davis. I am sorry, sir. 

Senator Anperson. This was the first round, was it not? 

Mr. Davis. In the third round we did identify the homogeneous 
reactor as one of the types that we would like to have. About this 
time we did have these difficulties with the homogeneous reactor No. 2 
and upon considering this and some of the studies which were made, 
we decided that it simply was not reasonable for anyone, ourselves 
included, to try to construct a large-size homogeneous reactor by 
June of 1962, and therefore extended the date. 

The Pennsylvania Power & Light has now come in as you suggest 
in this later invitation and made this proposal under the third round 
for such a reactor in accordance with the desires that Dr. Libby 
expressed. 

Senator Anperson. You see Mr. Oaks, president of Pennsylvania 
Power & Light, was very positive when we had the hearings on the 
so-called Gore-Holifield bill. The testimony was given on Friday, 
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May 25, 1956. I read on page 226 where he tells how private in- 
dustry is real anxious to goahead. He said: 

Because of this it simply does not make sense to me at any rate that the 
Congress should undertake through some means such as 8. 2725 the construction 
of power reactors over and above the power reactors now covered by the pro- 
grams of the AEC and the electric utility industry. 

It did not make any sense for that to be proposed. Yet he was not 
quite ready to go ahead after all, was he, and suggested a 2-year 
delay in this. We were trying to say let us get on with this homo- 


geneous type that Dr. Libby says is extremely promising. I will 
use his exact words, 


which I believe is likely to give us the cheapest power, at least in large quan- 
tities at stationary powerplants. 

Mr. Davis. I think our ideas as well as those of Pennsylvania 
Power & Light and Oak Ridge have changed about the time schedule 
here. This has not been a unilateral decision. 

Senator Anpgerson. Also they changed their mind about the de- 
sirability of getting into the Federal Treasury. They wanted self- 
reliance. They didn’t want any public money. They didn’t want 
any assistance. They would not ask for it, even. 

Mr. Davis. I think it is quite fair to say that they hoped to be 
able to proceed without it. 

Senator Anperson. Yes. They hoped to be able to proceed without 
it. When did they start their research work on this project, Pennsyl- 
vania Power & Light ? 

Mr. Davis. I believe it was July of 1955. 

Senator Anperson. Yes, it followed Dr. Libby’s statement, did it 
not? All I am trying to find out, Mr. Davis, is this: You came be- 
fore the committee, I would say very properly, and said to us as I 
pointed out on page 49, that Pennsylvania had this project. You may 
recall there were ads in the newspapers showing how private industry 
was just champing at the bit to start building these reactors. They 
could not hardly wait until the summer was over. You came before 
us and said on the basis of their representations to you—I want that 
clearly understood—that no assistance from AEC has been requested, 
although AEC’s extensive program in aqueous homogeneous reactors 
is contributing knowledge of substantial benefit to this project. 

Now, in compliance with keeping the committee fully informed, 
when did you first find that Pennsylvania Power & Light had cnang 
its position and wanted assistance to the tune of some $30 million 

Mr. Davis. I can’t recall the exact date, Senator, but it was some 
time, I would say, late last fall when we had discussions with them, 
we had followed the progress of their project, and discussed the 
possibility of their making a third-round proposal to us. 

Senator Anperson. Wasn’t their project included in one of the 
earlier rounds and listed as such in the tabulation that you pre- 
sented to the committee ? 

Mr. Davis. As a part of the power demonstration program ? 

Senator Anperson. I am not sure. 

Mr. Davis. I don’t believe so. 

Senator Anperson. When did you so notify the committee when 
you found there was a change in this proposal that no assistance 
would be required ? 
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Mr. Davis. I don’t believe the committee was notified until a pro- 
posal had been received by the Commission. 

Representative Price. Would the Senator yield? 

Senator Anperson. Yes. 

Kepresentative Price. Is this one that had been listed to have been 
proposed strictly by private industry ? 

Senator Anperson. Yes. I am trying to find out what private 
enterprise is; $30 million is in the private enterprise category, I am 
sure. 

Representative Price. The point is that this was listed as one of 
those in the category. 

Senator Anperson. Yes. Mr. Oaks was quite specific. He did 
not want any of this favor business in his. I am in favor of keeping 
with that. I think they ought to live by their lights unless they 
want to come in and say they made a mistake. I am not going to 
continue with that. As far as you knew, this was an extremely ac- 
curate statement, a completely accurate statement you made, that 
they had not then requested any assistance? 

Mr. Davis. That is correct. Wartheduiers: they were engaged in 
spending their own money at that time and still are on their own 
quite large scale research and development program which certainly 
gives considerable weight to their statements. 

Senator Anperson. Shortly after these hearings in 1956, did the 
AEC request funds for the government construction of a homogeneous 
reactor with a proviso that fhe government would construct only if 
no private proposals were received ? 

Mr. Davis. Did we request funds? 

Senator Anperson. Yes. 

Mr. Davis. To the Bureau of the Budget; yes, sir. 

Senator Anperson. I believe you submitted, in October 1956, to 
the Bureau of the Budget a request for funds to build an aqueous 
homogeneous reactor with the proviso that you would do the con- 
struction only if private industry did not propose to do so. 

Mr. Davis. Yes, sir. Such a request was part of the submission 
to the Bureau of the Budget. 

Senator Anperson. I have no further questions on Mr. Davis’ 
testimony. 

Representative Horrrrecp. Mr. Van Zandt. 

Representative Van Zanpt. Dr. Davis, last fall, wasn’t it true that 
many of these corporations that are involved in the construction of 
atomic reactors for power purposes stated publicly that the cost 
had risen to the point where they had to review their entire program? 
In other words, I am trying to develop here that the cost factor 
disturbed all of them. 

Mr. Davis. Mr. Van Zandt, last fall there began to be a great deal 
of discussion about cost factors in the nuclear power business. Some 
questions were raised about these in public speeches by various 
representatives of the manufacturers and the utilities. I don’t know 
that any of them got quite as extreme as you imply. There has 
been and continues to be quite a bit of discussion. 

Representative Van Zanpr. They did show concern ? 

Mr. Davis. They certainly showed concern; there is no question 
about that. 





4 
6 


so 








OM US pt OUP 


Ve 


it 


n 


1e 
1s 
if 


at 


ost 
mn? 
tor 


eal 
me 
ous 
Ow 
has 


ion 


POWER DEMONSTRATION PROGRAM 73 


Representative Van Zanpr. Is it not true that the Pennsylvania 
Power & Light Co. underestimated the cost of this project originally ? 

Mr. Davis. They certainly have revised their estimates somewhat. 
T can’t recall offhand to just what extent. Actually when they first 
started I don’t believe that one could say that they had really very 
firm estimates of the cost of construction. They were spending 
their money on research and development. I well recall when I 
visited with them out there that they did not during the early stages 
have any firm idea as to what the cost was going to be, nor did they 
have any firm idea as to where they were going to get the money 
to finance the various stages of the project. These things have both 
evolved. I don’t believe, if my memory serves me correctly, that 
they have very greatly underestimated at any time the cost of con- 
struction. It is not one of these things that is an order of magnitude 
by any stretch of the imagination. 

Representative Van Zanpr. Based on your general knowledge of 
the industry, have the costs increased to the extent that it warrants 
the concern that we mentioned a moment ago? 

Mr. Davis. Mr. Van Zandt, it isa very complicated thing. Actually 
costs in general, as you know, have been escalating at 5 or 6 percent 
a year for a number of years. This is one very definite factor. Other 
people have found that the costs of building nuclear powerplants 
were higher than they thought they were going to be even though 
they made to their best ability quite realistic estimates. There have 
been other cases where there have been initial estimates which simply 
were not good at all and where the actual cost when a good estimate 
was made turned out to be very much higher. Whether these things 
are really the costs of nuclear power is something else again. I think 
actually the real costs of nuclear power and nuclear powerplants are 
coming down. At the same time some of the estimates are going up. 
The situation is certainly extremely confused. 

Representative Van Zanpr. Doctor, back in 1955, was it possible 
at that time to accurately estimate the cost of constructing this type 
of reactor ? 

Mr. Davis. No, sir. 

Representative Van Zanpr. It was not ? 

Mr. Davis. No, sir. 

Representative Van Zanpr. How much money has the Pennsylvania 
Power & Light Co. spent to date of their own funds on this project? 

Mr. Davis. About $514 million. 

Saeapenietve Van Zanvr. How much has the Government spent 
to date ? 

Mr. Davis. On the entire aqueous homogeneous development proj- 
ect, I could guess, or I could try to get a number for the record. It 
is certainly of the order of 25 or 30 million dollars, and perhaps more. 

Representative Van Zanpr. Under the provisions of the contract. 
ae will spend in round figures about $30 million, is that 
right 

Mr. Davis. That is correct. 

Representative Van Zanor. Is it not true that the Pennsylvania 


Power & Light plan to spend about $79 million on this project? 
Mr. Davis. Yes, sir. 
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Representative Van Zanot. Is this schedule of spending on the 
os of the Government and the part of the Pennsylvania Power & 

ight Co. unusual in this field of atomic reactors? 

Mr. Davis. No, I don’t believe so. I would like also to take the 
opportunity to point out that the homogeneous reactors are not goin 
to be utilized by utilities until the manufacturers get into the researc 
and development and into the business of supplying the components. 
Oak Ridge is not going to build commercial homogeneous reactors. 
At some point there has got to be a sizable investment in companies 
such as Westinghouse doing research and development before they 
can become commercial. 

Representative Van Zanpr. This $79 million that I mentioned a 
moment ago, is it being spent jointly by the Pennsylvania Power & 
Light Co. and Westinghouse? 

Mr. Davis. Yes, sir. 

Representative Van Zanpr. If phase I of this project were to be 
concluded, taking into consideration the money spent by private 
interests as well as the Government do you think that money spent 
up until that time will have produced any technology that will benefit 
the reactor field in general? 

Mr. Davis. Very definitely. 

Representative Van Zanpr. If the Government and private in- 
dustry enter phase II, do you think that the effort there will further 
the interest of the atomic power development ? 

Mr. Davis. I believe it will. Certainly if it results in an operating 
full scale homogeneous reactor, it will be a very great step forward. 

Representative Van Zanpr. In other words, you believe this type 
of reactor is possible, and it would be a contribution to the ultimate 
objective, a homogeneous type of reactor. 

Mr. Davis. Yes, sir. 

Representative Van Zanor. That is all, Mr. Chairman. 

Representative Price. May I ask a question, Mr. Chairman? 

Representative Houtrretp. Mr. Price. 

Representative Price. Mr. Davis, is it not true that as far back as 
1956, that people who were engaged in building and planning power 
demonstration reactors recognized the unreliability of cost estimates? 

Mr. Davis. There has certainly been some unreliability, Mr. Price. 

Representative Price. Anyone who was going to proceed in this 

ower demonstration program knew that he was taking a considerable 
Reanchat risk relying upon estimates at the start of such project ? 

Mr. Davis. There is always a degree of uncertainty connected with 
any estimate. I don’t think the implication that all cost estimates for 
nuclear powerplants have been bad is quite true. I think some of the 
people have managed to make pretty good ones. Some of them have 
made very poor ones. I just don’t want to generalize on that state- 
ment because some of them have not been had. 

Representative Price. Perhaps you cannot generalize, but certainly 
a company as large as Pennsylvania Power & Light knew that they 
were taking a risk of a financial nature in relying upon estimates then 
available to them, did they not? 

Mr. Davis. Certainly. 

Representative Price. Is it not true that the Pennsylvania Power & 
Light Co. through its president testified that they were prepared to 





2S Ck A 








te 


as 
er 
s? 
ce. 
Lis 
le 


ith 
for 
the 
ive 
ite- 


nly 


hey 
hen 


ir & 
l to 


POWER DEMONSTRATION PROGRAM 75 


do the job and they pleaded with this committee to prevent the 
Government of the United States, under the circumstances that they 
were prepared to do the job, from intervening? Isn’t that true? 

Mr. Davis. I read Mr. Oaks’ testimony. I recall that he did say 
they were prepared to go ahead and he was opposed to the Govern- 
ment actually constructing a full-scale reactor. 

Representative Price. I will read Mr. Oaks’ testimony to you. This 
is in the hearings on page 227 of May 25, 1956. Certainly by that time 
he should have known something about the financial risk involved. 
Mr. Oaks stated there: 


What I am saying here, Senator— 
I think he was in a discussion with Senator Anderson— 


is that the public utility industry is prepared to do this job and under those 
circumstances the Government of the United States should not intervene. 

Is it not true if we go into this phase II program the Government 
will be intervening in Mr. Oaks’ program ? 

Mr. Davis. I certainly see your point, Mr. Price, but I don’t think 
I would agree it is quite that way. 

Representative Price. We certainly will be. We will be interven- 
ng nancially, and that would be a healthy intervention. 

r. Davis. I think we would be assisting a very worthwhile proj- 
ect to proceed, which I am afraid will not proceed unless we do assist. 

Representative Price. Isn’t it right that Mr. Oaks could only tes- 
tify as to the change in mind or change in position? It might be a 
good thing if Mr. Saks would be called before the committee and let 
us know some of the difficulties he has encountered in this project 
that has caused him to change his mind. 

Senator Anperson. I think it is apparent that what he was at that 
time engaged in was an effort to be sure that we did not pass a public 
power bill, as he regarded the Gore-Holifield bill. He testified very 
fluently on that subject at that time. Now if there is a little less 
danger, then it is all right to come in and ask for this money. 

Representative Price. He certainly had some reason for changing 
his mind. It might be a perfectly legitimate one. Circumstances 
might have changed in the last year and a half. I just don’t see that 
there has been that great a change in the position of this program in 
a year and a half such as to cause such an about-face on the part of the 
company representative ? 

Representative Houtrrerp. If the gentleman will yield, the pro- 
gram has not changed. It is just a change of mind in the evaluation 
of some of the people who were looking at this through rose colored 
glasses. They are now seeing it in the stark daylight, and it looks 
a little different tothem. The romance has faded. 

Representative Price. That is probably true. 

Senator Anperson. Mr. Chairman, in 1955 or 1956, there was a 
feeling that it would take 2 years of study before they could go 
ahead. Is that still the situation in 1957? I have the hearings start- 
ing in April and running through June in 1957. On page 57 of the 
hearings on the authorizing legislation, General Fields was testifying 
and he gave the justification for the budget request for aqueous 
homogeneous reactor development. At the top of page 58 he says 
that invitations would be extended to industry to participate in the 
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construction of such plants either entirely or largely at their own 
expense with a minimum of Government assistance in research and 
development. In the event of a negative response from industry, it 
was planned to proceed with these projects using AEC funds as 
necessary. No site locations have been determined. 

In 1958, we are going to wait 2 more years while Pennsylvania 
Power & Light makes up its mind. Presumably in 1958 we might 
then go ahead. 

General Fields, at page 220 of the hearings of the 85th Congress, 
1st session, has this language: 

On June 7, 1957, a letter to Congressman Durham, I indicated that in the 
case of the aqueous homogeneous reactor demonstration plant we were defer- 
ring the specified completion date to at least June 30, 1963. The point of Com- 
mission decision with respect to proceeding with a Government-financed project 
is, therefore, also deferred about 1 year to January 1959. 

This morning it is deferred to January 1960. Each year we move 
a year ahead. 

Representative Price. The decision was deferred. 

Senator Anperson. That is what is offered this morning; the tes- 
timony is that we will wait 2 vears. 

Mr. Frexps. Senator, I think what has developed is that there is a 
substantial research and development that remains to be done—that 
is more than we visualized a year or 2 years ago before you know 
whether you come forward with a feasible plant for construction. 
That is certainly in our minds now where it was not perhaps a year 
or 2 years ago. 

Senator Anperson. It was in the minds of the committee 2 years 
ago. We tried our very best to point out that private enterprise was 
not ready to go ahead. But Mr. Oaks was pretty sure. He had the 
timetable. I am not criticizing him for his timetable, but he had a 
timetable that I assume he is going to come down and testify about, 
and tell us how it changed month by month and year by year. 

The point is that in your letter, Mr. Fields, dated ji une 28, 1947, 
you announced to the committee that the date for decision as to 
whether you are going ahead with it or private industry was going 
ahead was January 1959. Now you are ready to testify that some 
time in 1960 this will be true. 

Mr. Friexps. As I recall the letter-—— 

Senator Anperson. I don’t want to take advantage of you. I will 
let you look at it. 

Mr. Fretps. All right, sir. As I recall, Senator, that had to do 
with the time at which we would determine whether there was a 
project going forward, and if not that Government funds would be 
requested to build it by that time. 

Senator Anpverson. Precisely. This is January 1959. If you are 
going to give these people, and you certainly have recommended it, 
$7,300,000 for 2 more years of research after this current date, which 
is late in March 1958. You certainly are going to let them do the 
2 years’ work, aren’t you? 

Mr. Frexps. This does propose the initiation of a project which in- 
volves research and development for that time, yes, sir. 

Senator ANperson. So that brings it up to April or so of 1960. 

Mr. Fretps. For the actual construction it would. 








| 


Sy ene mR TT wen Cm 





POWER DEMONSTRATION PROGRAM 77 


Senator Anperson. For the decision, too. While they are pour- 
ing this money in, you mean you are going to decide to take it away 
from them and do it yourself? Of course not. You will let them 
work for 2 years. 

Mr. Fretps. No, sir, you would need research and development, I 
believe, even if it were just a Government project that was initiated 
at that time. 

Senator Anperson. I do not question that. I read the statement 
that these people were going to have 2 more years. 

Mr. Fretps. There is a difference between the initiation of the proj- 
ect and the initiation of the construction. This is certainly true, 
Senator Anderson. The research and development would be a neceg- 
sary parallel to any construction project that was started. 

Senator Anperson. Dr. Zinn has been proposing for a long time 
the construction of a little different type—not the slurry type, but 
another type—at page 84 of the hearings of 1956, which was on au- 
thorizing legislation, a different hearing from the one I referred to 
previously, he says: 

Although there has been a great deal of development of the homogeneous 
aqueous reactor and although the goals set for this reactor under its present 
development is really the very highest type of performance we have to admit 
what is lacking in this very attractive type of reactor from all points of view, 
economy, safety, and so on, is large-scale experience. The homogeneous reactor 
suffers in comparison with other types on this count. We know that the Ship- 
pingport reactor very likely will operate almost 100 percent of the time and 
very successfully, because there is other large-scale similar experience, namely, 
the Nautilus, the land-based version of the Nautilus, and even our other water- 
cooled reactors. But the homogeneous reactor lacks large-scale application. It 
might be wise to undertake a large-scale homogeneous reactor, lowering tue 
performance goal from what is the be&St we can envison in order to get a very 
early plant. By lowering the performance goal one avoids some of the now 
technically unsolved problems having to do with corrosion and so on. 

There was a report by the technical appraisal task force on nuclear 
power to the board of directors of the Edison Electric Institute, and 
in that report they list the reactors in a sort of priority. This is not 
binding on the Commission, but it is somewhat impressive to the peo- 
ple who followed the studies. They list what ought to be done as they 
see it. They list the boiling water with nuclear superheat. That is 
the first one they would do. That could be completed in 1958-62. 
Then a gas cooled graphite moderated which is under study by a 
contractor tothe AEC. Then they list aqueous homogeneous solution 
which is also under study by contract with the AEC. These people 
think they could get under way pretty quickly. But we are going to 
put it off 2 more years. 

Mr. Frexps. The letter you referred to indicated that the construc- 
tion would be moved to completion sometime in 1963. We were talk- 
ing about the initiation of a project. Ifa project had not been initi- 
ated by January 1, 1959, as I recall we would request authorization 
for a Government project. This is the initiation of a project. In the 
letter we indicated that the construction would be completed by 1963. 
We recognized that this made it in time later. I don’t believe the 
letter spoke of the initiation of the construction as such, but of a proj- 
ect. To me the project would contemplate necessary development, 
because this involves a great deal of engineering development of 
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engineering feasibility of components for this type of reactor that 
must go forward. i 

Senator Anperson. I am just using the book ti‘Je, Year of Decision. 
That is what we are dealing with. Tew letter on Year of Decision 
says the point of Commission decision—it didn’t say construction— 
with respect to proceeding with a Government financed project is 
therefore also deferred about 1 year to January 1959. 

Mr. Fretps. That is correct. 

Senator Anperson. If it was deferred 1 year to January 1, 1959, 
was the previous year of decision January 1958 ? 

Mr. Fretps. It was approximately that, I believe, yes, sir, when we 
went forward with the first request. 

Senator Anperson. That applies on natural uranium. 

Mr. Frexps. Yes, sir. 

Senator Anperson. But the year of decision was to be January 1958. 
Because the Gore-Holifield bill was just right there in the Congress 
and there was going to be a decision January 1, 1958. Now when we 
get to 1958, the year of decision moves to January 1, 1959. We will 
admit that, won’t we ? 

Mr. Fretps. That was because of developments in the homogeneous 
work as I recall. It had not moved forward as rapidly. 

Senator Anperson. All right. We move it a year. Hou this morn- 
ing in Mr. Davis’ testimony he said: 

As the company stated in their proposal, while research work to date indicates 
that there are no insurmountable technical difficulties, approximately 2 more 
years of research and development will be necessary before a prudent decision 
can be made as to the construction of the proposed plant. 

Would you not say that would postpone the Commission’s decision 
until after the private company had reached its decision ? 

Mr. Frexps. Not for the initiation of a project, sir. That would 
be for the construction depending on it being proven feasible during 
this development period. 

Senator Anperson. General Fields, would you say to me here that 
having encouraged this company to go ahead, having accepted their 
proposal which says they are going to need 2 more years to reach a 
decision, having announced that the Government won’t do it unless 
the companies are unwilling to do it, that you would then ignore their 
noe mae and make your decision without regard to their decision. 

urely you don’t mean that. 

Mr. Fretps. Senator, this is proposing our decision now. If this 
goes forward on this basis as proposed, we would not request authori- 
zation for the Government to build a reactor of this type. 

Mr. Ramey. Would it be possible that you might consider this other 
type, the solution type, as recommended in the Edison Institute report, 
of going to a prototype size of it because you don’t necessarily need 
as much development work and so on, and you can use your Oak Ridge 
experience better along the lines that Dr. Zinn indicated of a very 
dilute solution. 

Mr. Fretps. May I ask Dr. Davis to speak to that question ? 

Mr. Davis. We have looked into the solution type of reactor, but 
this does no breeding whatsoever. It does no conversion. It makes 
no plutonium. It does not seem to be an attractive kind of a reactor 
at all. It is true that one could build a relatively large dilute solution- 
type reactor but this bears very little relationship to the problems that 
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are inherent in either the two-region breeder reactor or the type that 
is proposed by Pennsylvania Power & Light-Westinghouse. 

Mr. Ramey. You would learn a lot about the operating of a homo- 
genous reactor. 4 

Mr. Davis. You would certainly learn something about it, but it 
would be a somewhat different problem. 

Representative Horrrrep. Your extrapolation as to size and cor- 
rosion would be very similar, would they not ? 

Mr. Davis. They would be similar in some respects but I think 
ene of the points to bear in mind here is that the breeder reactor— 
the blanket of the breeder reactor—and the single region of the reactor 
proposed by Pennsylvania Power & Light are not solutions. These 
are not highly corrosive solution. These are suspensions of solids in 
heavy water. The problems of corrosion which you have are entirely 
different. There is a problem also of erosion with the suspension-type 
things. These are really quite different kinds of reactor technically 
and you are not going to find out the problems of one by experimenting 
with the other. 

Senator Anperson. You said this aqueous homogeneous solution 
was not a very attractive type, did you not? 

Mr. Davis. The pure burner is not. 

Senator ANpErson. What type was the Wolverine reactor? 

Mr. Davis. This would have been a small pure burner-upper, so- 
called. 

Senator Anperson. Like this one that he is talking about here, only 
larger. 

Mr. Davis. The Wolverine one would have been very considerably 
smaller than what is implied there. 

Senator Anperson. Didn’t the Atomic Energy Commission approve 
that one, and if it is not a very attractive eile eaeanene did it happen 
to do so. 

Mr. Davis. We approved it at one time when the cost of building 
it was supposed to be rather low and the cost went up by a very large 
factor. 

Senator Anperson. If it was the type that was not attractive, why 
did you approve at any price? If it was not a good type, why did you 
offer to put any money in it? You were going to put in several million 
dollars. 

Mr. Davis. Senator, it is perhaps economic to simply burn up 
U-235 if the cost of doing it is not large. But if the cost becomes 
high, then you have simply got no possibility of this becoming an 
economic reactor. 

Senator Anprerson. Do I understand, then, that it was the cost of 
construction of the Wolverine reactor that changed the economics of 
the reactor ? 

Mr. Davis. Yes, sir. 

Senator Anverson. That changes it by a rather large factor. I 
forget the number. 

Mr. Davis. It jumps from $5,400,000 to $15 million, or something 
of that nature. 

Senator Anperson. Right after we finished consideration of the 
bill on the Senate floor. That stayed at $5,400,000 until we disposed 
of the bill on the floor, and within 30 days that went up to $14 billion. 
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Tf the type is desirable, what is wrong with the report of the Edison 
Electric Institute? It is the same type. 

Mr. Davis. I am sorry, sir, I don’t recall that particular paragraph 
in there. 

Senator Anperson. I am sorry. I just read what they said, aque- 
ous homogeneous solution under study by contract to the AEC. I 
assumed you knew what it was. 

Mr. Davis. I am not certain they were talking about the dilute solu- 
tion or about the larger and more concentrated solution reactor. 

Senator Anperson. It says here the reactor projects listed in table 
2 are given in a rough order of priority with a time interval during 
which it is estimated the project will be undertaken and completed. 
Second generation reactors are scheduled in such a way that operating 
experience of the first generation reactor can be applied to the design 
of the second. In each project research and development and prelim- 
inary data are expected to precede a decision to construct, and so forth. 

As I said, this came from the Edison Electric Institute which is 
not a sort of public power advocate. 

Mr. Davis. I am sorry, sir. 

Senator Anperson. I am trying to say this is not a prejudiced 
witness. The Edison Electric Institute is not what you would call a 
red hot advocate of the Gore-Holifield bill. 

Mr. Davis. I would not classify them that way. 

Representative Van Zanor. Doctor, getting back to Mr. Oakes 
again, did he at any time tell you why he changed his mind? 

Mr. Davis. I have not discussed this with Mr. Oakes. I have dealt 
principally with Mr. Busby who is here this morning. I think you 
probably would want to explore this with him. My recollection of 
this certainly is that they have been able to firm up their costs and 
they have sought support from other utilities and other organizations 
and simply were not able to get a sufficient amount, and we therefore 
were able on a research and development basis to find a way of going 
ahead with this in this manner. 

Representative Van Zanpr. Mr. Chairman, can we ask Mr. Busby 
whom I see sitting over here to go into some detail and tell us why 
Mr. Oaks changed his mind ? 

Representative Horrrrecp. Mr. Busby, if you are going to be a 
witness, will you come forward and occupy one of the chairs, please. 
We would be very happy to have you come forward. There seems 
to be some interest in the present position of the Pennsylvania Power 
& Light Co. 

Mr. Bussy. I would suggest that Mr. Weaver and Dr. Johnson join 
me up there. 

Representative Hoitrre.p. We will be glad to furnish chairs to all 
you gentlemen. 

Representative Van Zanpr. Mr. Busby, tell us why the Pennsyl- 
vania Power & Light Co. became interested in this type of reactor, 
and when. 

Mr. Bussy. I think the questions this morning have brought out 
that as a part of the Atomic Energy Commission’s early designation 
of 5 reactor types that held potential promise for economic nuclear 
power, 1 of those types was the homogeneous type of reactor. I think 
reference has been made to Commissioner Libby’s position about the 
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desirability of developing a so-called chemical type of reactor because 
of the very severe problems in fuel fabrication and reprocessing with 
the solid tuel element types. I think the questions this morning also 
brought out that the emphasis on the potential promise of the homo- 
geneous type had reached a point of, shall I say, major emphasis by 
and in 1955, bearing in nad of course, that the Atomic Energy Act 
of 1954 was only enacted in August of that year. 

It was in July of 1955 that Pennsylvania Power & Light Co. and 
Westinghouse entered into an agreement with respect to investigating 
the feasibility of the homogeneous type. That contract was a 2-step 
contract, just as, indeed, our proposal is a 2-step proposal. That con- 
tract provided that the 2 companies would esas put up $5% 
million over the period which we thought would run to about the 
end of 1957 to do such research and development work in extension 
and as a byproduct, as Mr. Davis pointed out this morning, of the 
work at Oak Ridge, to see if it would be technically and economically 
feasible to build a large-scale homogeneous powerplant on the Penn- 
sylvania Power & Light system. 

I would say that our concept at that time was that the two com- 
panies would be willing to put up a substantial amount of money 
over and above any of the costs that you would incur in a conven- 
tional plant if through spending that money they could see their 
way to having a powerplant which, if you didn’t have that research 
and development cost burden to account for, would produce economi- 
cally competitive power. That is the basis on which we started. 

The first step was to spend $514 million to look inside the package, 
and if we, with that look, found that we could realize that objective 
the thought was that we would spend substantially more research and 
development money. 

One of the things that we had in mind when we originally went 
into this was that underwater maintenance could be the answer to 
maintenance problems with this reactor type. In spending $514 mil- 
lion we learned a lot more than we did when we started. 

One of the things we learned was that there were a fistful of problems 
here. Certainly we had not reckoned fully with them. I would say 
that we approached the nature of difficulty of this particular reactor 
type with a considerably more humble spirit, you might say, than we 
did some 21% or 3 years ago. Be that as it may, we found through 
spending this money that a very substantial additional amount over 
and above what we had expected would be required for research and 
development costs. 

We further came to appreciate that even apart from spending that 
money, the very best that we could hope for in the way of power costs 
would be power costs substantially more than the power costs pro- 
duced by a conventional coal-burning plant. This led us to make a 
reappraisal of the economic feasibility of this plant as well as the 
technical feasibility problem. We reached the conclusion that if 
research and development assistance could be obtained from the 
Atomic Energy Commission and the full amount that we had alread 
said we were willing to put into this project in the way of researc 
and development could be applied to the higher operating and capital 
costs of the plant, that the combination of these excess funds, so to 
speak, over and above normal costs, there would be a reasonable pros- 
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pect of justifying going ahead with the project and building the 
lant. 

F I wish I could say to this committee this morning that we tell you 
surely that 2 more years of research and development and $7 million 
will put us in a position to know exactly where we stand, and that 
it will be technically and economically reasonable to go ahead with 
building a large-scale plant. I cannot tell you that, because this is 
1 of the things we are going to spend the next 2 years to find out. We 
have simply a program here which from our standpoint, let me say, 
we are approaching in good faith to do what we can do to develop the 
art here, and build a powerplant in the nuclear field consistent with 
considerations of prudency. 

In defining our standard of prudence we have gone beyond the 
concept of economic power. We are willing to spend substantially 
more money over and above the cost of the conventional plant. 

Representative Van Zanpr. Mr. Chairman, may I ask Mr. Weaver 
a question? Is it not true, Mr. Weaver, that all during this period of 
research in this field that there has been an exchange of information 
between Westinghouse and Oak Ridge? 

Mr. Weaver. A very complete exchange, Mr. Van Zandt, and full 
cooperation in order to utilize the best efforts of both parties. 

Representative Van Zanpr. This exchange has taken place even 
though Oak Ridge is going in a little different direction than you are? 

Mr. Weaver. Yes; and it has existed from the very beginning of 
our work in 1955. 

Representative Van Zanpr. Now, let me ask General Fields a ques- 
tion. If the Government were to finance the entire cost of this re- 
search, what would it cost in round figures ? 

Mr. Frexps. Do you include in that the construction expenditures, 
also, Mr. Van Zandt ? 

Representative Van Zanpr. Until we had a prototype operating. 

Mr. Fretps. It would amount substantially to the total here of our 
expenditures and the Pennsylvania Power & Light expenditures. 

Representative Van Zanpr. In other words, about $110 million. 

Mr. Frevps. Of that order; yes, sir. 

Representative Van Zanpr. Under the provisions of this contract, 
we are going to get a prototype, we hope? 

Mr. Fretps. We would hope; yes, sir. 

Representative Van Zanpr. By 1963. The taxpayer is paying $30 
million, and Pennsylvania Power & Light and Westinghouse are 
spending approximately $79 million. 

Mr. Fretps. That is correct, sir. 

Representative Asprnatu. If my colleague will yield at that point, 
if we just proceed to phase II, how much would it cost the Federal 
Government ? 

Mr. Frexips. Approximately $7 million, sir. 

Representative Asprnatu. In other words, it would not cost us 
any more to proceed with the expenditure of Federal funds at Oak 
Ridge than it will cost us to proceed with the partnership program 
with the two companies; is that correct? What I am trying to find 
out—and I am new in this activity—is whether or not the taxpayers 
will receive anything from the expenditure of the $514 million hereto- 
fore made by 2 companies that will be a foundation for the further 
expenditure of the $7 million plus as proposed in phase I. 
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Mr. Frexps. Unless we are proceeding with this particular type of 
reactor, I don’t believe that we would incur the phase I expenditures 
of this nature at Oak Ridge. 

Representative AsprnaLy. Let me ask the question in this way. 
What has been accomplished upon to the present time by these 2 
companies by the expenditure of $514 million in this particular kind 
of reactor ? 

Mr. Fretps. Perhaps they could speak to exactly what has been ac- 
oo in that research and development better than I could at 
this time. 

Mr. Weaver. I would like to ask Dr. Johnson, who has headed the 
project for Pennsylvania Power & Light and Westinghouse since its 
inception, in 1955, if he would answer that question. 

Representative Houtrtetp. Dr. Johnson. 

Dr. Jounson. We submitted to you about a month ago I believe in 
the 202 hearings a résumé of our progress to date. Perhaps I could 
best summarize that statement again today. 

Of the $5.5 million, about $2 million is in facilities of very special 
test nature. These are large engineering test facilities for the han- 
dling of slurry fuel. We now have facilities of this type which are 
second to none in the country and which are considerably larger 
than those in use at Oak Ridge National Laboratory. 

We have developed in considerable detail preliminary layouts of 
such a plant, aimed particularly at the problem of how will you 
maintain such a plant. Asa result of this work, it has been necessary 
to essentially throw out the concept of underwater maintenance which 
was developed at Oak Ridge for a smaller reactor but which is not 
applicable when you extrapolate to a large size reactor. 

In the large size reactors which Oak Ridge is now studying, they 
also have now come around to our concept of dry maintenance com- 
pared to underwater maintenance. We have developed in consid- 
erable detail much of the equipment and techniques that are needed 
for remote maintenance. We now have developed, as an example of 
this, a welding machine for completely remote welding of stainless 
steel pipe. We have done considerable work on the handling prop- 
erties of the slurry. We have done considerable work on the develop- 
ment of equipment—large-scale equipment—which is susceptible to 
remote maintenance, a large-scale steam generator, a large-scale 

pump. 

We have built one large engineering test facility which is half the 
size of a loop which would actually be in the final plant. We have 
established a group of competent technical people now numbering 
between 100 and 120 who have been through indoctrination period of 
what are the problems in this type of reactor and what does it take 
to solve them, and have a real going organization. 

We have not in looking at all of these problems as has been stated 
here come up against any problem which we think is insuperable. 
There are 2 or 3 areas that require considerable work. One 
is the effect of radiation on the corrosion properties of the slurry. 
This is a program where Oak Ridge and ourselves have jointly de- 
veloped a rather extensive program in which we are doing engineer- 
ing development of the equipment which is the equipment that will 
be placed in the reactor. 
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Oak Ridge National Laboratory will operate this equipment in the 
new Oak Ridge research reactor, and will do the hot radioactive 
examination of the specimens that are included. 

A second area is that of lost distribution in very large pressure 
vessels. We have a rather extensive program and rather extensive 
facilities now for doing this work. But we have not concluded this 
portion of the work in time to meet our original schedule. This is a 
very critical area, because one of the first items that must be ordered 
on a plant is the pressure vessel itself. There is some 40 months de- 
livery time on such an item. 

The third area is still the handling properties of the slurries and 
the fourth area, remote maintenance. These two areas just need more 
detailed development rather than real technical feasibility of 
proceeding. 

I would say that if a new organization, even Oak Ridge National 
Laboratory, was to take up our program as of now, it would require 
them a minimum of a year to get to the point, including facilities, to 
where we are now, and the expenditure of a very large fraction of the 
$2 million that we have spent in facilities. 

Senator Anpgerson. Do you agree with that, Mr. Davis? 

Mr. Davis. Yes. 

Representative Van Zanpr. Doctor, how long have you been identi- 
fied with this atomic power business ? 

Dr. Jounson. Most of my professional life, I would say. I got 
my degree from Brown University in 1932. In 1942 and 1943 I was 
on the staff at Syracuse University and left in January 1944 to go to 
Oak Ridge with the Tennessee Eastman Co. I then transferred to 
Oak Ridge National Laboratory in 1947. I came to Westinghouse, 
Bettis Field, in early 1949, and have been associated with the work 
at Bettis Field up to 1953, and have been in our commercial activity 
since that time. 

Representative Van Zanpr. I imagine as you functioned as the 
»hysicist in charge of this project you called upon others in the 
V estinghouse organization to make their contribution ? 

Dr. Jounson. Very definitely. A large fraction of our activity 
is in other divisions of the company. In the development of the 
slurry circulating pump, as an example, this work is done by our 
Atomic Equipment Department at Cheswick, which has done all the 
work on the pressurized water pumps. 

The Steam Division has been doing extensive work on the steam 
generator. In many respects you must remember that the compo- 
nents for an aqueous homogeneous reactor are quite similar to those 
used in a pressurized water reactor. The aqueous homogeneous re- 
actor is a pressurized water reactor from my view of the design 
standpoints. 

Representative Van Zanpr. Therefore, when you say this project 
as it has been developed to date has made a contribution to the state 
of the art, you have behind it all of the experience of yourself and the 
Westinghouse organization. 

Dr. Jounson. Very definitely. 

Kepresentative Hosmer. If the gentleman will yield, Dr. Johnson, 
there is a point that you made that might deserve bringing up fur- 
ther. DolI understand you correctly to say that if your organization 
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stopped this work, it would take a year to put together another or- 
ganization to pick up where you left off? 

Dr. Jounson. This was my estimate. It includes. of course, not 
only the technical personnel, but the facilities. The large-scale 
engineering test loop which we now have in operation could not be 
duplicated in a year because of the delivery time on the pieces that 
are involved. 

Representative Hosmer. But this situation is not peculiar to your 
particular project. What I am getting at is, where you have a scien- 
tific team assembled, it has taken not only time to get the bodies in 
one location, but a great deal of time to get them functioning in 
coordination with each other. 

Dr. Jounson. This certainly is a major accomplishment, I believe, 
that we have made, that is, getting a competent technical group to- 
gether which now recognizes what the problems are. 

Representative Hosmer. And a great part of this $5% million was 
probably expended just assembling this unit to do the work; is that 
right ? 

Dr. Jounson. Very definitely. 

Representative Hosmer. If you chop that off at this point, you lose 
whatever those results could be calculated to be, as well as the time 
in pursuing your line of research, is that right ? 

br. Jounson. Very definitely. As we pointed out, I believe in 
the last 202 hearings, we have in this 2144 years made two rather 
complete plant studies. The first of these took 8 months. the second 
took 9 months. It is only by going through such a study in con- 
siderable detail that you really recognize all of the problems that 
face a development of this type of a plant. 

Representative Hosmer. Then if this line of work were to be trans- 
ferred to a Government laboratory or any place else as of tomorrow, 
unless you pick up all the bodies and move them, and all the equip- 
ment, you would incur a loss in time of a year, plus an additional 
expense of reassembling all these human beings and equipment. 

Dr. Jounson. I think the estimate of a year is being very opti- 
mistic. I don’t think you will do it shorter than that. 

Representative Hosmer. This is the situation that pertains not 
just to this project but in general to a substantial research and de- 
velopment project in an unknown field. 

Dr. Jounson. That is true. 

Representative Hosmer. Do I understand the testimony of yourself 
and others to be that the pursuit of this line of inquiry not only has 
contributed substantially to reactor power technology in the United 
States, but promises to make further substantial contributions ? 

Dr. Jounson. I would say certainly in my opinion there is no 
question but what we have made and will continue to make substantial 
contributions to the overall art. 

Representative Hosmer. I take it by that you mean not only to the 
art of this particular type of reactor, but to the general art and the 
general technology of power reactors, in the achievement of economic 
nuclear electric power in the United States. Is that right? 

Dr. Jounson. I think I can give you a very good example of this. 
This morning in coming down on the plane Mr. Weaver and I were 
discussing this particular problem, vil I said it would not surprise 
me if the Yankee plant was put together using our welding machine. 
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Representative Hosmer. Your mentioning of the airplane was a 
reason for my line of questioning because I am from California, and 
every time I go out there the plane is halfway or three quarters 
loaded with scientific people going out there looking for jobs and 
coming back it is the Galitornia scientists coming back here to look 
over jobs. If we could get our scientific people out of airplanes and 
on the job, we would get along very much better. 

Representative Van Zanpr. Mr. Chairman, I want to ask Dr. John- 
son another question. I was impressed when I visited your laboratory 
in Pittsburgh with the loop development. I also had a chance to see 
the loop development at Oak Ridge. Isn’t it true that you people 
have really made great progress in this particular field? 

Dr. Jounson. Yes, I think we have made very, very good progress. 
Again to show the relation between Oak Ridge and ourselves, the 
first loop that we built was essentially a duplicate of a loop that was 
built at Oak Ridge National Laboratory. The largest loop they had 
built to date. We very shortly built three other loops which were 
marked improvements on this. Based on this experience we then 
went ahead and developed the very large scale loop we showed here 
last week. I would say at the present time we do have better facilities 
for this type of work than Oak Ridge National Laboratory. 

I must emphasize that these are engineering type facilities. The 
large scale engineering that Dr. Davis referred to rather than the 
basic research type which must also be done. 

Representative Van Zanpr. That is the point I want to develop. I 
have one more question, Mr. Chairman, and then I am finished. Did 
I understand you to say, Mr. Busby, that the Pennsylvania Power 
& Light Co. agreed to spend $514 million and the Westinghouse Corp. 
agreed to spend $514 million, is that right? 

Mr. Bussy. No, sir. We had a program underway which we would 
jointly spend $514 million. We had as a part of that program the 
understanding that we would spend very much more than that for 
additional research and development in connection with this project. 
We have not mentioned that figure because there are considerations 
involved similar to GE does not want to disclose what the Dresden 
plant is costing them. If the committee wishes the figure we will 
provide it. 

In any event, the point is that we are not changing our commitment 
of additional outlay for this project one dollar by reason of any re- 
search and development assistance that we are requesting under this 
proposal. 

Representative Van Zanpr. In the event that the contract goes 
into effect, and the Government is going to spend, we will say, $7 
million on phase I, how much more will you and the Westinghouse 
Corp. s ll during this 2-year period ? 

Mr. Bussy. This is something that will be affected somewhat by 
the nature of the final details of the arrangements as to what is con- 
sidered a proper AEC cost in terms of being entire attributable to 
this 2-year period. Sometimes the equipment has a life that is more 
than 2 years, and then in that respect we will be paying a portion of 
that cost. So we will be spending some money over and above AEC 
funds. But I would not say that we expect it to be a very substantial 
amount. Wedo not expect it to be a very substantial amount. 
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Representative Hortrte.p. As a matter of fact, to keep the record 
straight, you have spent $514 million, you are now asking that the 
AEC take over the burden of research and development from a finan- 
cial standpoint. $7 million in the phase I and up to $22 million more 
in phase ITI in case you go ahead. 

r. Bussy. Mr. Chairman, that is right, but Mr. Van Zandt’s point 
was that there are some costs associated with this project which AEC 
under their normal way of procedure would not recognize as being 
research and development reimbursible costs by them but the money 
has to be spent just thesame. That would be in addition. 

Representative Horirrmep. You are getting the advantage of all the 
technology in this field. ‘The amount that we have now and the amount 
that would be obtained at Oak Ridge in the future will all go into the 
project if there is any value to you without any cost. That is not in- 
cluded in the $22 million. 

Mr. Bussy. There is no question about the fact that the technology 
here is open both ways. In other words, the $514 million worth of 
knowledge we bought has been fully available to Oak Ridge. If this 
project goes for 21% years, and we find it not prudent to go ahead, then 
we will have paid for the research cost during 1958 and 1959 and that 
will be $12.5 million we will have spent and all of that knowledge 
and information will have been fully available to this committee and 
Oak Ridge and to AEC. 

Representative Hotirreip. And you will have in your own right 
all equity rights to the research and development which accrue during 
that $12.5 million expenditure. 

Mr. Busey. What value that has. 

Representative Hoxtrretp. At the present time you have the equity 
rights which you are entitled to under your $514 million expenditure. 

Mr. Bussy. I wish I could sell them for $514 million. I don’t think 
we can. 

Representative Hortrretp. I am sure you cannot. The question re- 
mains that you do have those rights. 

Mr. Bussy. Yes, sir. 

Representative Horirreip. At the conclusion of the expenditure of 
$30 million in the field of research and development under this partic- 
ular contract, will you or will you not have the rights to the research 
and development under the balance of the expenditures by AEC? 

Mr. Busry. The provisions in that respect in terms of patent rights 
and so on for this project will be the same as were established in the 
case of Northern States Power, which is that the party really paying 
the money gets the basic rights. 

Representative Horirreip. Are you telling me, then, that if in the 
expenditure of this additional $30 million that the Westinghouse or 
the Pennsylvania people will not acquire any additional patent rights? 

Mr. Bussy. We won’t be the prime patent holders because under 
the arrangements which the Commission has established—and if I am 
in error in this I hope I will be corrected—where the AEC is putting 
up the money any patent rights derived from spending of that money 
are primarily of AEC. 

Representative Hottirretp. For the purpose of AEC use only and 
not for the purpose of the general public. 

Mr. Dramonp. Mr. Holifield, I think that is for the general public. 
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Representative Honirreip. That is what I am trying to find out. I 
want to get on the record that the $30 million which will be expended 
in this field for research and development, if we go through phase I 
and phase II, will be an equity value of the AEC and therefore trans- 
missible to all the industry. 

Mr. Diamonp. That is correct, sir. 

Representative Horirrerp. That does not give them any rights to 
the $5.5 million which has been spent in individual research. 

Mr. Diamonp. By the companies, that is correct. 

Representative Hortrrerp. By Westinghouse and Pennsylvania 
Light people. Is it not also true that you are asking for a retroactive 
clause in this proposal which will pay you some $300,000 a month for 
each month of this year from January 1 which you are now spending 
in your own laboratories and without any commitment at all from 
the AEC, and that this will amount to something over a million dol- 
lars of refund of moneys which are expended and which AEC has 
no commitment on at the present time ? 

Mr. Bussy. Mr. Chairman, it is perfectly true that we are spending 
money going ahead with the project, taking the risk that the proposal 
that we filed would be accepted by AEC and would be approved by 
this committee. 

Representative Horirtetp. In other words, the $7 million is retro- 
active to January 1. 

Mr. Bussy. Yes, sir. 

Representative Houirreip. And will reimburse you for such research 
and development you have expended since January 1. 

Mr. Buspy. Yes, sir. 

Mr. Fretps. 1958. 

Representative Horirrerp. Yes. 

Representative Van Zanptr. Mr. Chairman, may I ask General 
Fields a question. Is it not true that this type of contract is one of 
three contracts ? 

Mr. Frerps. There is one actual contract with Northern States. 
We have submitted to this committee the East Central Nuclear Group- 
Florida West Coast Group proposal. We have one contract and one 
proposal before the committee of the same sort. 

Representative Van Zanpt. It does not stand out alone. 

Mr. Fretps. No,sir. 

Representative Van Zanpr. That isall, Mr. Chairman. 

Representative Hottrretp. Senator Dworshak. 

Senator Dworsnak. Mr. Fields, I should like to call your attention 
to the total amount of AEC financial assistance of $29,341,000. Ex- 
perience at Shippingport and elsewhere has shown that invariably 
the cost of constructing these nuclear powerplants is much higher than 
the original estimates. Let us assume that in this case the proposers 
find that it is necessary to spend a lot of additional money beyond their 
estimate. Will AEC expand its participation also, or is this $29 
million the ceiling so far as financial aid by AEC is concerned ? 

Mr. Freps. It is proposed as a ceiling in this contractual arrange- 
ment, yes, sir. 

Mr. Ramey. You have one option to increase the amount. 

Mr. Fretps. Perhaps Mr. Diamond should speak to this. It is an 
option at the end of phase I if feasibility has not been determined 
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and we mutually agree additional research and developmeat would 
be entered into. But that would be a separate agreement, sir. In this 
actual arrangement these are ceiling amounts. 

Senator Dworsuak. I am interested primarily in finding out and 
placing in the record whether AEC will be called upon later to make 
additional grants available. I think there may be some justification 
for AEC having access to this research and development, but on the 
other hand I think some safeguards should be adopted so that the 
Government will not be pineal in an embarrassing position later if 
there should be some unforeseen developments which materially in- 
crease the cost of this particular plant. 

Mr. Fiexps. It would have to be that we would a to do that, sir. 
We are not obligated. We would have to have additional authoriza- 
tion. We would have to come to this committee again. 

Representative Van Zanpr. You would have to come back to this 
committee. 

Mr. Fretps. Yes, sir; it would be a material change in the arrange- 
ments. 

cor Dworsuak. Do you know what the cost of this power 
will be? 

Mr. Freips. We estimate approximately $29 million of Atomic 
Energy Commisison assistance. 

Senator Dworsuak. I mean the cost on the basis of kilowatts. 

Mr. Fiexps. I will have to ask Mr. Davis to give the cost per kilowatt. 

Senator Dworsnax. How will it compare with the cost of power 
developed at Shippingport. 

Mr. Davis. I wonder if perhaps the Westinghouse people would like 
to answer that since I have not divided it out. 

Representative Horirrecp. Dr. Johnson, would you hazard a guess? 

Mr. Bussy. Since we are going to be the owner and operator of 
the plant, Mr. Holifield—I think you used the right word when you 
said guess, we don’t know as much as we would like to—we have esti- 
mated, and we have had the advice and guidance of Stone and Web- 
ster architect-engineers in terms of cost analysis and so on, $57 mil- 
lion capital cost. Taking a look at our operating situation without 
regard to the effect of the waiver of fuel charges or waiver of heavy 
water, which is worth $5 million in the first 5 years, we think that an 
average power cost over the assumed 20-year life of the plant would 
be 9.3 mills per kilowatt-hour. Some very important assumptions 
are involved in that. 

One is that the plant would operate at 80 percent capacity factor. 

Representative Hottrm tp. Are you figuring the 70,000 kilowatts or 
150,000 kilowatts ? 

Mr. Bussy. That is 150,000. Certainly the power costs would be 
higher if it were a smaller plant. We have made certain assumptions 
as to the effectiveness of our contemplated remote maintenance pro- 
cedures. We have assumed, generally, in other words, that the plant 
would work. Those are the power costs that we got. 

Senator DworsHak. What is the significance of point 3 operation, 
that the Pennsylvania Power & Light Co. will operate for 5 years as 
part of its power system ? 

Mr. Bussy. I think that is a normal provision in contracts of this 
kind to insure that some operating experience will be obtained which 
will justify the AEC research and development assistance. 
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Mr. Frexps. There will be obtained research and development in- 
formation and information vital to the evaluation of this reactor 
during such an operating period. 

Senator DworsHak. It is assurance to the AEC that during the 5- 
year period you will have access to the operating feasibility of this 
type of plant. 

Mr. Fretps. That is correct. 

Senator Dworsuaxk. I have one more question. Is that part of 
your contract, this 5-year operation ¢ 

Mr. Fretps. That is part of phase IT; yes, sir. 

Senator Dworsuax. Can the company terminate that provision in 
the contract ? 

Mr. Frerps. I will have to ask the General Counsel whether they 
can terminate during the 5-year operating period. 

Mr. Dramonp. They don’t have the right of termination during the 
operating period. After they have obtained their license and in- 
surance coverage. 

Senator Dworsuax. In other words, AEC has absolute assurance 
that for 5 years the results of the operation will be made available 
to the Government. 

Mr. Diamonp. That is correct, sir. 

Senator DworsHax. General Fields, what is the cost of generating 
power per kilowatt-hour at Shippingport? Has that become a firm 
amount ? 

Mr. Fretps. I don’t believe it has become a firm re as yet,sir. It 
is considerably in excess of the figure that Mr. Busby indicated. 


Senator DworsHax. I have heard many conflicting amounts or 


estimates as to the cost of that power. It seems to me that at some 
point in all of these deliberations that AEC should determine the 
precise cost of power. I realize that Shippingport is operated by a 
private utility and probably it is no business of AEC. But if there 
is to be some determination or experience based on practical results of 
operating these nuclear powerplants, then I think the AEC should 
know as well as Congress the cost of this power as compared with the 
cost of conventional power. I don’t think that is unreasonable, do 
ou? 

ti Mr. Frexps. I think it is very reasonable. 

Representative Hoxirtetp. Senator, for the benefit of the record, 
while the Duquesne people are operating it, they are operating it under 
contract and the AEC has a right to all of the research and develop- 
ment information that has accrued during the operation of it. So it 
is a matter of right for the Government to have that, and we will have 
it. 

Senator Dworsnax. It seems to me as we project the possible com- 
petitive position of nuclear generated power that at some point we 
ought to know how competitive it is with the cost of conventional 

ower. 
Representative Hotrrretp. I am sure those figures are being very 
carefully looked at and as soon as they are available, we will have them. 

Mr. Davis. Mr. Holifield, we are working out quite detailed ac- 
counting procedures for the plants which are in existence. The Army 
package power reactor at Fort Belvoir and the PWR. So we will 

able after these plants are run for some time to present figures on 
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what the actual cost of producing power has been. Of course, in all 
of these cases we also make estimates of what we think the power cost 
is going to be. In the case of Shippingport we recently put out some 
iaeeumetien which estimates 64 mills for the first core, and for the 
initial operation. But in a matter of a year or so we should have 
some actual verified kinds of cost records which can be used to present 
quite detailed information on this point. 

This is part of what we get out of these operating periods. 

Senator Dworsuax. Mr. Davis, one final question: The AEC be- 
lives that all of the research and development work done at this pro- 
posed construction will be available to AEC and that justifies the 
participation on the basis of financial aid. 

Mr. Davis. This information will be available not only to the AEC, 
but to all of the people who are interested in this type of reactor or 
related types. In other words, it will be distributed generally through 
the AEC system for disseminating information. 

Senator DworsHak. There will be no conflict with the work which 
currently is being done at Oak Ridge on this kind of project. 

Mr. Davis. No, sir. They have worked very closely together. 
From my discussions with the Oak Ridge people they feel this is a very 
worthwhile project which complements what they are doing and aids 
it very substantially. 

Representative Horirretp. Actually it is an extension and extrapo- 
lation of their work to a certain extent. 

Mr. Davis. It is going off in the kind of way that is expressed by 
the words that Senator Anderson read, of doing something that we 
can do now which does not have as high goals, it does not have to be a 
breeder, it doesn’t have to be the ultimate reactor, but will still be a 
very good one. As I said in my opening statement, it is byproduct 
of the work which is being done at Oak Ridge. The Oak Ridge 
people feel as a national laboratory they would like to concentrate their 
efforts on the ultimate kind of nuclear powerplant and not on the by- 
products that may come as a result of having directed their efforts 
a the best possible nuclear powerplant they can foresee in the 

uture. 

Representative Horrrretp. Mr. Durham. 

Chairman Durnuam. I have just one question, Mr. Chairman. 
Since, of course, this is a kind of three-way contract with the West- 
inghouse people and the Pennsylvania Power & Light and the Com- 
mission, I would like to know for the record how the recommendation 
was made, and whether or not Dr. Johnson made the recommendation 
on the 2-year extension direct to the Pennsylvania Power & Light Co., 
or did the AEC make it? How was it made? Mr. Busby, I suppose, 
was looking for real information as to whether or not this thing was 
ready to go. Was it made in writing, Dr. Johnson ? 

Dr. Jounson. About the middle of 1957 we made a rather detailed 
technical evaluation within the power project—which is almost a sep- 
arate entity—as to where were we and what was the status of our 
particular project. 

Chairman DurHam. Then you did assume the responsibility by ad- 
vising the Pennsylvania Power & Light Co. that this thing was not 
prepared to go ahead at the present time. 
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Dr. Jounson. I believe that I submitted to Mr. Townsend, who was 
the Pennsylvania Power & Light Co. representative, and Mr. Wells, 
the Westinghouse Co. representative, a letter outlining 3 or 4 areas 
where it was not clear that we could proceed. These areas were essen- 
tially the areas that I repeated here a few moments ago. 

Chairman Duruam. I do not care about discussing it. You either 
made a recommendation, yes or no. 

Dr. Jounson. Yes. 

Chairman DurHam. You made the recommendation. 

Dr. Jounson. Yes; I did. 

Chairman Duruam. Did the AEC make any recommendation what- 
ever on this matter ? 

Mr. Davis. With respect to the choice? 

Chairman Duruam. Naturally it had to come from the contractor 
or the AEC. 

Mr. Davis. We certainly made no recommendation that they pursue 
the homogeneous reactor or that they pursue this particular type. 

Chairman Duruam. The queStion of delay has come into this pic- 
ture. It is important I think for someone to assume the responsibility 
as to who made the recommendation. I have great respect for Dr. 
Johnson’s knowledge. 

Dr. JoHnson. iT elieva I can say I made the recommendation of 
not proceeding at this time. 

Chairman Durnam. Was that made to you in writing, Mr. Busby, 
or do you recall 

Mr. Bussy. We have not found it necessary to be that formal. 
We have a program here of almost daily checking and conversation 
and review. Within our engineering department we have what we 
call an atomic power division. Mr. Townsend is the head of that. 
Mr. Townsend and I and Mr. Weaver and Dr. Johnson talk about 
these things day in and day out. 

Chairman Duruam. I know you do, but you have to make a deci- 
sion in these matters and a corporate company like yours likes to 
have specific recommendations when you are investing $50 million or 
more. 

Mr. Bussy. What we did was on an informal basis of discussion 
and information we reached a common point of view, namely, that 
we had to find out more about this matter before we were ready to 
build the plant. Then we said, how long will it take, how much 
money will it cost. We asked Dr. Johnson and his crew to address 
themselves to the proposition, what kind of a program do you need 
to get the information that you should have before you make the 
commitment on building the plant. 

Chairman Durnam. Westinghouse made the recommendation. 

Mr. Buspy. They came up with the program and that program 
is essentially with minor modifications the program for the 2-year, 
1958-59 research development. 

Chairman Duruam. I have great respect for them because they 
have a great deal of knowledge in this field. 

Representative Hoxirteip. The Chair will announce that this room 
is unavailable for the afternoon. We will meet in room 1334 of the 
New House Office Building. We will try to meet at 1: 45. 
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AFTERNOON SESSION 


Representative Horirretp. The committee will be in order. 


STATEMENTS OF K. E. FIELDS, GENERAL MANAGER; W. K. DAVIS, 
DIRECTOR, DIVISION OF REACTOR DEVELOPMENT; AND EDWARD 
DIAMOND, GENERAL COUNSEL, ATOMIC ENERGY COMMISSION— 

Resumed 


Representative Horirretp. Mr. Fields, I have a few questions that 
I want to place on the record. Back in 1951 or 1952, did not the 
AEC seriously consider bringing in an industrial contractor to de- 
velop and construct the prototype homogeneous reactor on a cost- 
type basis? 

Mr. Fiexips. I cannot answer that, Mr. Chairman. I don’t know. 

Representative Hoiirretp. Mr. Davis, were you here then? 

Mr. Davis. No, sir, I was not, Mr. Holifield. 

Representative Hotrrretp. How about Mr. Diamond ? 

Mr. Diamonp. No, sir, I was not here at the time either. 

Representative Hoiirretp. Mr. Tammaro, come forward. 

Mr. Tammaro. I was in the field at that time, Mr. Chairman. I 
was not in the Washington office. 

Mr. Ramey. Didn’t the Chicago office participate in a contract 
board to consider an industrial contractor for a homogeneous reactor 
project? John Flaherty was chairman of it. 

Mr. Tammaro. Jim, you will have to refresh my memory. You 
were there. 

Mr. Ramey. For the record, I believe there was a joint board estab- 
lished by the Division of Reactor Development consisting of repre- 
sentatives of the Chicago office and the Idaho operations office, whose 
task was to make a recommendation on an industrial contractor to 
develop and construct a homogeneous reactor on a cost-type basis. 
My recollection is that this board made recommendations with Phil- 
lips Petroleum as the main recommendee and also American Cyan- 
amid. ‘This report was submitted to the General Manager and 
nothing happened. That is my recollection. 

Perhaps the committee might be given a copy for the record of 
the Board’s recommendation and record. And also an explanation 
as to what happened to those recommendations. 

Mr. Davis. Mr. Chairman, I have a chronology here which is part 
of our records which does give some of the early history of the homo- 
geneous reactor experiment No. 1, if this would be of some interest. 

Mr. Ramey. This was to take off from the homogeneous reactor 
No. 1 and bring in an industrial contractor to work with your labora- 
tory type of contractor, following the normal established procedures 
used by the Commission at that time of having an industrial con- 
tractor, such as Westinghouse, picking up on the actual prototype 
construction, the same way they did, say, on the Shippingport reactor. 

Mr. Fretos. Mr. Chairman, we will provide an answer for the 
record on that. 
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(The information referred to follows :) 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., April 17, 1958. 
Hon. CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation of the Joint Committee on Atomic 
Energy, Congress of the United States. 


Dear Mr. Houiriretp: This will provide information concerning the selection 
during 1951-52 of an industrial contractor for the development and construction 
of a prototype homogeneous reactor for the production of plutonium and power, 
as requested by your committee during the March 22 hearings on the Penn- 
sylvania Power & Light-Westinghouse power demonstration reactor project. 

In June 1951 an AEC Washington Contractor Selection Board was established 
to select an industrial contractor for participation in the ORNL homogeneous 
reactor project and to serve as the development, construction, and operating 
contractor for a large prototype homogeneous reactor for the production of 
plutonium and power. This action arose out of optimism concerning the ORNL 
program to date combined with the desire to broaden industrial participation 
in developing reactor types promising to contribute to AEC programs for the 
production of fissionable materials as well as electric power. A large number 
of firms in the chemical and petroleum manufacturing industries were ap- 
proached during October 1951. Nine of the companies indicated interest and 
were provided with background information on the homogeneous reactor pro- 
gram on a classified basis. Four of the companies finally submitted written 
proposals. 

A Homogeneous Reactor Review Committee, under the direction of the AEC 
Chicago Operations Office, carried out the contacts with the industrial firms, 
reviewed the proposals received, and, in January 1952, determined that two 
of these, from American Cyanamid Co. and Phillips Petroleum Co., met the 
selection criteria. 

The AEC Washington Contractor Selection Board reviewed the report and 
recommended in February 1952 that contractual discussions be held with the 
two companies recommended for consideration by the Review Committee and 
that final selection then be made on the basis of the most advantageous 
contractual arrangements. 

During the period of contractor selection, June 1951 to Febraury 1952, a num- 
ber of changes occurred in the Commission program for civilian power reactors. 
These culminated in the formulation of the 5-year program and the assignment 
of a lower priority to the prototype dual-purpose homogeneous reactor project. 
The contractor selection process, therefore, was abandoned and the AEC 
homogeneous program reoriented accordingly. 


Sincerely yours, 
R. W. Cook, 
Deputy General Manager. 

Representative Horie. I thought we ought to have that on the 
record, because this has been a matter of consideration since way back 
in 1950. We are still a long way from having an operating reactor. 

The provisions that occur under this proposal as well as the pro- 
posal of the Florida people which we considered a few days ago 
require a basic change in the act, do they not? 


I would like to have an explanation on the record at this time. In 


other words, you are not just presenting us with a proposal for the 
benefit of the committee’s knowledge, but you are also presenting, 
and the legislation presented pertaining to this, a basic change in 
requirements under the third round. 

I would like to have an explanation of that, please, for the record. 

Mr. Freips. We proposed a change that would permit the waiver 
of the use charge on heavy water and on the completion date. Well, 
let me get these separated. The change with respect to the waiver on 
the heavy water that we requested was presented to Congress here 
just recently, and we appeared a week ago Friday on that, to change 
and allow that to be a condition of the third round. 
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Representative Horirrexp. In other words, you are increasing the 
third-round benefits by making available the heavy water ? 

Mr. Fretps. If that does not go forward, however, that is not a 
condition of this proposal. Pe oiGaa. 

Representative Hotirrerp. Do you mean if the basic legislation is 
not passed ? 

Mr. Frerps. If the basic legislation is not passed on that point, 
this proposal would still go forward, in that it is requested that that 
kind of assistance could be applied to this proposal if it is adopted 
by the Commission, or if it is approved and authorized by the 
Congress. 

Last summer we requested that prior to the authorization bill that 
was passed, and came forward with the indication of the change in 
date on the homogeneous reactors that we wished to be applied to 
the third round. 

So I do not believe there is a basic change in the law necessary for 
this proposal to proceed, Mr. Chairman. 

Now, as we indicated, later on we are requesting the phase 2 authori- 
zation in conjunction with fiscal 1959 authorization. 

I don’t believe an authorization is exactly the same as you had in 
mind, a change in the law. I am not sure, Mr. Chairman, how you 
would interpret it. 

Representative Hontrrecp. The change in the law which was re- 
quested was to make it possible for you to give—— 

Mr. Fretps. A waiver on heavy water charges. 

Representative Hottrrecp. A waiver on heavy water. 

Mr. Frerps. Yes. But it is clear in this proposal that if that can- 
not be provided, this proposal is still to go forward. 

Mr. Ramey. It could be utilized if the law is passed ? 

Mr. Frerps. It could be utilized, and we would intend to if the law 
were passed. It is not mandatory, but I think we would intend to. 
We would have the authority to doso. 

Mr. Ramey. One further question on whether the proposal con- 
forms with the third-round invitation. Do you think this conditional 
research and development aspect of the project, where either party, 
and particularly the other party, can terminate its participation at any 
time during phase 1 up to the end of phase 1 and not going into con- 
struction, is consistent with the intent and meaning of the third-round 
arrangements ? 

In prior projects approved there was normally a commitment on 
the other party to go ahead with the construction of the reactor. 

Mr. Fretps. Well, I have interpreted it that it meant the criterion 
of the third round in that although there are conditions upon pro- 
ceeding with construction, nevertheless there is an undertaking under 
certain circumstances to proceed with construction. 

Mr. Ramey. That would be the case, say, in the Florida arrange- 
ment, where they say that they are obligated to go ahead with con- 
struction if the cost isn’t more than 50 percent of their original 
estimate. 

Mr. Fretps. That is true. It is a different obligation here in that 
if it is determined to be feasible, yet they determine not to proceed, 
they then refund the expenditures of the Government to that point. 

M r. Rauer. Is there any obligation to proceed, from a legal stand- 
point : 
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Mr. Diamonp. There is either an obligation to proceed after deter- 
mining the feasibility or to refund the money that the Commission 
paid under the first phase. 

Representative Hosmer. Would you consider that a compulsion to 
proceed in light of the $7 million obligation ? 

Mr. Diamonp. I would think so. 

Senator Anperson. But you are not the one to do it. Wouldn’t the 
Pennsylvania Power & Light be the one that would have to answer 
that question ? 

Would you consider it compulsory to proceed, Mr. Busby ? 

Mr. Bussy. Senator, I think it comes down to the intent, really, that 
we have in going into this. Our intent is to build this plant if it is not 
imprudent to do so. We are going to be faced with a decision of this 
2 years of research and development, and we are going to have to 
weigh our knowledge then as to what this plant will cost. We esti- 
mate it today at $57 million. Two years of research could change 
that. We will have to appraise what we think the operating perform- 
ance of the plant is going to be, what coal costs are going to do, what 
it is going to cost in manpower, all of those things in terms of cost 
burdens, and we are also going to have to weigh the cost burden of 
refunding, with Westinghouse, the $7 million. 

I would not say that we are under a legal compulsion to go ahead 
at the end of 1959. We have tried to make it quite clear that we have 
not jumped the gun on this. We are going to make the final point 
of no return decision at the end of 1959, not now. But we are going 
to try to make it with the idea, if we can, within the considerations of 
prudence of building this plant. 

Senator Anverson. If, by any chance, during the 2 years, you should 
develop a process that is patentable and highly valuable, could you 
not say “We decline to go forward with the contract,” and pay the 
$7 million, patent the materials and be in pretty fair shape? 

Mr. Bussy. You posed the question. I suppose that is right. I 
hadn’t thought of it in any such Machiavellian way. 

Senator Anperson. I don’t think it is Machiavellian to examine your 
commercial possibilities ? 

Mr. Bussy. Well, we have no interest in the patent situation here 
at all. 

Senator Anperson. But if you developed something that was pat- 
entable and Westinghouse agreed with you that it was highly de- 
sirable, that it would put them in a tremendous advantageous position, 
vis-a-vis the rest of the industry, you could pay the $7 million to the 
Atomic Energy Commission and say “We do not choose to go ahead. 
We choose to patent.” Couldn’t you? 

Mr. Bussy. I think under the arrangements that exist, the Com- 
mission gets a royalty-free license with respect to any patents that are 
developed even though we pay the cost of the 1958-59 program. 

Senator Anperson. So all of the plants the Commission build they 
would have royalty free. But how about the rest of the industry? 

Mr. Bussy. I can’t imagine really as a practical matter in this field 
that a patent is of any value until itis proven. I don’t see how you can 
prove a patent until you build a plant. 

Senator Anperson. Nobody has applied for any patents in this field ? 

Mr. Bussy. Pennsylvania Power & Light Co. has no stake in the 
patent situation. 
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Senator Anperson. Mr. Weaver, does Westinghouse have any stake 
in the patents ? 

Mr. Weaver. Senator, we definitely have a stake in patent affairs, 
obviously. The history of the program to date, and the expendi- 
ture of the $5.5 million through 1957, is that there have been no patents 
granted under that program. 

There are some patent disclosures which have been filed, perhaps 
of questionable value. We don’t know whether there are going to 
be patents or not or what the value of those patents might be. Cer- 
tainly what you suggest might be a decision that we would take during 
this 2-year period as something we might do. 

But I can only assure you that we have never even thought of it 
until this moment. In other words, it hasn’t entered into our con- 
sideration of the 2-year program whatsoever. 

Senator Anperson. Do you mean it just dawned on me instantly 
but didn’t dawn on you at all? 

Mr. Weaver. Senator Anderson, we have not considered any patent 
position in trying to advance this particular reactor type and get on 
with the job. 

Senator Anperson. But you do admit that the contract is subject 
to that possibility ? 

Mr. Weaver. Yes. But, again, I would like to emphasize that the 
Commission, the Government, will have a royalty-free license. 

Senator Anperson. For whatever they make. It is like giving me 
a royalty-free license to make copies of the Nautilus. 1 probably 
wouldn’t build a single Nautilus in my lifetime. So what value is it 
to have this royalty-free basis? 

Just outline that to us, will you, please? 

Mr. Weaver. The Government is in a position to use that royalty- 
free license for the construction of a plant to which it will have title. 
I am not a patent expert, but I certainly understand that. 

Senator Anperson. How many plants has the Government been 
authorized to build within the last 3 years to which it will have title? 

You are right in the business. Shippingport was started under 
the 1946 law. But since the passage of the 1954 law, how many plants 
is the Government building to which it will have title? 

Mr. Weaver. Senator, I am not in a position to evaluate that. 

Senator ANpERSON. We are trying to evaluate what this patent-free 
business is worth. Is it worth anything at all in your opinion? 

Mr. Weaver. Yes. 

Senator Anperson. What plant do they ever build, do you think? 

Mr. Weaver. This might be applicable to something other than 
civilian power. It could be some other phase of atomic power or 
atomic energy, which is a direct interest to the Government. 

Senator Anperson. In connection with the $5.5 million that has 
been spent, how many patent applications have you filed so far? 

Mr. Weaver. Senator, I did not come prepared to answer such a 
ae but it is in the nature of a half dozen, perhaps, disclosures 

led but no patents granted. 

Senator ANperson. When you have a disclosure filed, does that put 
you in a pretty good position for the filing of a patent? 

Mr. Weaver. Providing it is patentable. 

Senator Anperson. That is nearly as valuable as a patent, is it 
not, if it proves to be patentable ? 
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Mr. Weaver. Yes. 

Representative HoxirreLp. Will the gentleman yield there? 

Senator Anprrson. Yes. 

Representative Hoxrrretp. I just want to ask this one question: 
Would you be willing to forego any of the rights to file for patent 
protection on the $7 million which the Government will spend in 

hase 1? 

: Mr. Weaver. For phase 1, Mr. Chairman, we have proposed the 
identical patent arrangement, and this is what has been discussed 
with the Commission as a basis for their approval of our proposal. 
We have under the Yankee development contract 

Representative Hotirievp. Isn’t that a different situation ? 

Is the Atomic Energy Commission doing its research and de- 
velopment work in its own laboratory for the Yankee Atomic, or is it 
doing it with contract by your people? 

Mr. Weaver. Asa matter of fact, that owen work is being done 
by the same organization which is doing this work, our atomic power 
ere which is a Westinghouse-owned facility, in contrast to 

is. 

Representative Hotirterp. Now to put a specific question: In the 
case of the expenditure of the $7 million, the AEC will actually ex- 
pend that in your laboratories, is that not right ? 

Mr. Weaver. Yes, that is right. 

Representative Hoirietp. In the case of that expenditure, the AEC 
will not have equity rights, basic equity rights, in any patentable tech- 
niques or processes that are developed during that time—when I say 
basic, I mean so that they can make it free to all the industry—if you 
pay back the $7 million, is that right ? 

Mr. Weaver. That is right. You would just have the license in 
that event, a royalty-free license. 

Representative Horirretp. In case the Government spends this $7 
million, and it is not paid back, they will have the basic rights then? 

Mr. Weaver. The Government will have the full rights. 

Representative Horirretp. Would they be free at that time, as free 
to announce that they do not intend to accept the $7 million as you 
would be free to say that you want to pay the $7 million? 

Would they be in an independent position then, or would there be 
contractual obligations on their part to sell to you the benefit of their 
research and development for the $7 million they put in? 

Is this a one-way street, in other words? Is it a one-way street that 
they do not have the right to withhold ? 

_ Mr. Bussy. Mr. Chairman, I do not think the point ever came up 

in the negotiations. I appreciate the point you are raising. As far 

as we are concerned, there would be no objection at all to giving the 

AEC the option not to be paid back the $7 million, if that option is 

one that they wanted to add. 

re Anverson. That isn’t anywhere in these proposals, as I read 
em. 

Mr. Bussy. Concedingly, Senator, I said the question never came 
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Mr. Bussy. Mr. Chairman, we want this proposal to have fair and 
proper terms to it. If there is any question about amending it to 
meet that point, we want to amend it. 

Senator ANperson. Yes, but you will agree that the way it was 
drawn up between the AEC and yourselves, you had the option to 
buy the patent rights and they did not have the option to refuse. 

Mr. Bussy. I will agree to that, sir. You will have to take, if you 
will, our word for it, that in our working out of this thing patent 
rights were never thought by either Westinghouse or ourselves as 
having any value. We were thinking of $7 million, however, as having 
a lot of value, but not patent rights. The point, however, has been 
raised, and we want to resolve it in a way that is fair and proper. 

Senator Anperson. What about the first $5.5 million ? 

Do you have any comments, General Fields, on this point ? 

Mr. Fretps. I willask Mr. Diamond. 

Mr. Diamonp. With respect to the $5.5 million ? 

Senator Anperson. I am talking about the right to purchase. Sup- 
pose they spent $3 million and decided to quit, but they hit somethin 
that is a real gold mine as far as patentable items are concerned. 
Could they quit then and give you this $7 million and say “The 
partnership isover. Wehaveit.” Couldn’t they do that? 

Mr. Dtamonp. I think the way this is written, they could, yes, sir. 

Senator Anperson. When you were drawing it, you didn’t feel that 
the AEC needed anything on that point ? 

Mr. D1amonp. I did not sit in on the negotiations, but I will accept 
the responsibility. 

Senator Anprerson. I do not want people to accept the responsibil- 
ity. We ran into that in the House of Representatives one time on 
Dr. Libby’s letter. 

Mr. Diamonp. I am sure this was an oversight or wasn’t appreci- 
ated. But I agree with the point that has been made here. 

Senator Anperson. Now go to the $5.5 million. We all agree that 
whatever is developed under the $5.5 million belongs to Pennsylvania 
and Westinghouse, do we? 

Mr. Diamonp. That is correct, sir. 

Representative Horirtetp. Senator, may I interrupt there to say 
that under the proposal, if we are going in to phase 2 and spend the 
additional $18 million or $22 million, whatever the case may be, there, 
again, you will have the position of the AEC unprotected as to sole 
rights to the research and development that will be spent under that 
phase. 

Is that not true? 

Mr. Freips. Do you want to answer that, Mr. Diamond ? 

Mr. Dramonp. With respect to the second phase, as I understand 
the arrangement on the second phase, insofar as patents are concerned 
we would get all patent rights in connection with the research and 
development that we support. 

Representative Hortrreip. Are you sure of that? 

Mr. Diamonp. That is correct, sir. 

Representative Houtrterp. It is not in line—— 

Mr. Dtamonp. There is one modification I should like to mention. 

Representative Horrrrexp. It is not in line with the pro . It 
is not provided for in the proposal. I think you would find yourself 
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in the same condition there as you find yourself in now on the $7 
million, that you have not protected the rights of the taxpayers in 

making a specific provision for complete rights to them. We are in 
this position : What you are essentially asking for is $30 million for re- 
search and development. This committee is in favor of research and 
development. 

And it has supported, as you know, a large program in research and 
development. 

But we do feel that when we spend the taxpayers’ money for re- 
search and development, we must protect the rights of not a mythical 
thing called the Government, but the rights of all American industry 
to have free access to that particular information. 

That is who we are really protecting. We are not protecting a 
mythical thing called Government. We are protecting the balance 
of American industry to have free access to that technology which 
has been paid for out of the public funds. 

This is our concern at this time. This is a very important concern. 

Mr. Dramonp. Mr. YI as I understand the proposal, i in con- 
nection with the research and development that the Commission pays 
for, and I am talking about the $18 million in the second phase, the 
Commission will have the rights to all inventions made in the field 
of atomic energy, with the Westinghouse people getting a royalty- 
free, nonexclusive license. 

Representative Hottrrerp. Well, that is responsive, if you have 
that protection in your contract. 

Mr. Dramonp. There is no arrangement, so far as I understand it, 
for their returning money to us under the second phase. So there 
can’t be any revesting of patent rights in the Westinghouse or in the 
Pennsylvania Power & Light people. 

Mr. Ramey. On the power research and development, this amount 
financed by the $5 million, isn’t it normal for the Commission in its 
ordinary research and development contracting to go back and try 
to pick up the patent rights that the other party has on prior re- 
search and development so that the Commission is in a position when 
it is financing the work not to pay royalties or to have industry pay 
royalties on the further improvements on that development ? 

Mr. Dramonp. Mr. Ramey, if we were going to reimburse them for 
the $5.5 million, I agree with you, we would go back and ask for 
patents that may have been developed during that period. 

But since we are not going to reimburse them for that $5.5 million, 
I don’t know that our equities are quite that strong. 

Mr. Ramey. Yes. But isn’t it a practice of the Commission as a 
consideration for paying for the later research and development, to 
pick up prior patent rights? 

For example, in zirconium contracts, didn’t they pick up some of 
the past patents of carborundum, for example, and doesn’t the Com- 
mission, as just a normal contract practice attempt to negotiate that 
type of arrangement? 

Mr. Dramonp. Based on my recollection, I think what we tried to 
negotiate under those circumstances would be royalty-free license to 
use for governmental purposes. 

Representative Horirrerp. Was that the case in zirconium? 

Mr. Dramonp. I think that is so, although my recollection is a little 
dim on that. 
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Representative Hotrrretp. Will you give us a letter on that point, 
please ? 

Mr. Dramonp. All right, sir. 

(The letter referred to follows :) 


UniTrep States ATOMIC ENERGY COMMISSION, 
Washington, D. C., April 10, 1958. 
Hon. Cuet HOovLirietp, 
Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. Houtrretp: In the course of the hearing conducted by your subcom- 
mittee on March 22, 1958, concerning the proposed arrangement No. 58-111-6 
between AEC and Pennsylvania Power & Light Co.-Westinghouse Electric Corp., 
you requested that you be informed as to the provisions included in our contracts 
for zirconium covering the Government's rights to patents developed by the 
contractor prior to the AEC contract. 

Under the terms of article 13 of contract No. AT (11-1)-223 with Carborundum 
Metals Co., Inc., dated May 13, 1952, the Government received a nonexclusive, 
irrevocable, royalty-free license under any invention or discovery previously 
owned by Carborundum or thereafter acquired outside the course of work under 
the contract and pertaining to the work called for in the contract and dominating 
any invention or discovery made or conceived by Carborundum in connection 
with the contract work. This license was limited to the right to make, have made, 
use and sell for governmental purposes. 

Article XIX of contract No. AT (11-1)-404 with the Carborundum Metals 
Co., Inc., dated April 30, 1956, provides that the Government will have an irrev- 
ocable, nonexclusive, royalty-free license under any invention or discovery made 
or conceived by Carborundum under the contract and relating to the production 
of zirconium, hafnium, uranium or thorium, limited to the right to make, have 
made, use and sell for governmental purposes. In the event that AEC takes 
over operation of the plant after a default, the Government is also given a similar 
license for such operation under all inventions, discoveries, applications for pat- 
ents and patents incorporated or used in the operation of the plant to the extent 
that Carborundum has the right to grant such a license without obligation to pay 
royalties to another. Contract No. AT (11-1)-391 with Columbia National Corp. 
and contract No. AT (11-1)-389 with National Distillers Corp. contain similar 
patent provisions. 

In contract No. AT (11-1)-472 with Wah Chang Corp. for the supply of zir- 
conium resulting from operation of the Government-owned plant at Albany, 
Oreg., the Government received a nonexclusive, irrevocable, royalty-free license 
in all inventions, discoveries, patent applications or patents of the contractor 
incorporated or used in the operation of the plant for the purpose of its continued 
operation by or for the Government. The contractor further agreed to grant 
licenses in such inventions to third parties for commercial production from the 
same plant from which they have contracted to furnish zirconium to the Gov- 
ernment, where the production for the Government constitutes the major portion 
of that plant’s output, at fair and reasonable royaly rates no higher than com- 
mercial rates then in effect for the same type of process or material. 

This review confirms Mr. Diamond’s recollection that AEC has not acquired 
from any zirconium supplier the ownership of any patents or inventions made 
or owned by the supplier prior to the date of its contract with AEC. 

Sincerely yours, 
R. W. Cook, 
Deputy General Manager. 


Mr. Ramey. The further question would be: Wouldn’t it be desir- 
able for the Government to pick up as part of this arrangement, at 
least for governmental purposes, any patents that may have been 
filed during this prior research“and development phase, financed by 
the $5 million ? 

a Dramonp. I would think it would be desirable to get it if we 
could. 

Representative Hottrretp. You are about to spend $30 million on 
a research job, where $5 million has been spent, and you are making 
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a firm commitment for $7 million and a tentative commitment for some 
$22 million more. 

You are in a position of the benefactor rather than the beneficiary, 
are you not, as far as research and development in this particular 
field is concerned ? . 

These people come to you seeking $30 million to do a job on which 
they have now thrown their hands up and said they couldn’t do and 
which they said before they could do by themselves. ‘That is the rec- 
ord. Mr. Oakes said “We don’t want the Government to intervene. 
We are ready to do the job.” 

Now his successor, Mr. Busby, and his affiliates, come to us and say 
“We have changed our mind. We want $30 million.” Let’s see that 
it is not a one-way street. 

Senator Anperson. Mr. Busby, to come to the testimony given 2 
years ago when Mr. Oakes was testifying in May-June 1956, we were 
discussing whether there was any financial incentive. In order to 

ive you some background, I did say “But you do recognize, Mr. 
Oakes, that there is no great spur for the development of atomic 
energy in the United States because of the very successful operation 
of conventional fuels.” 

Mr. Oakes said “Yes.” 

I said “The financial spur is not there, is it?” And he said: 

Yes, it is. We cannot think of our economy in industries in terms of 2, 3, or 
4 years. We are now, all of us, looking forward to some competitive type of 
power and we are, all of us, leaders in this industry, perfectly willing to spend 
a reasonable amount for research, put money on research and development to 
achieve that objective. 

You spent $5.5 million. This next procedure, the second phase, is 
$7,300,000. How much is Pennsylvania going to spend on research 
in that phase ? 

Mr. Bussy. Well, our liability with respect to reimbursing the 
Commission out of the $17 million. The phase 1 part, is 50 percent, 
Westinghouse taking the other half. Telodre Gas & Electric has 
joined the program, but their participation, while substantial, is no- 
where near as great as either Westinghouse’s or ourselves. 

Senator Anperson. I understand that. My question, if you mis- 
understood it, was: Having spent $5.5 million, if the Commission 
picks up the tab on the first phase of $7,300,000, how much is Penn- 
sylvania going to spend of its putting money on research and devel- 
opment that Mr. Oakes was talking about ? 

Mr, Buspy. Well, I don’t know whether your question is limited 
just to the 2 years, Senator, or to the project. 

Senator Anprerson. I will get there. I am just asking about the 
$7,300,000 now. Does Pennsylvania contemplate spending any of 
that, if the Commission picks up the tab ? 

Mr. Bussy. If the Commission picks up the check for the phase 
1 program, 1958-59, there will be some expenditures over and above 
what the Commission will pay for, but they will not be substantial, 
and those will be shared by Westinghouse and ourselves. Our con- 
tribution will only be operative in the event that the reimbursement 
provisions apply. 

Senator Anperson. Reimbursement provisions don’t apply if you 
mutually agree to quit, do they? Based on the Dixon-Yates experi- 
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ence, most of us agree that you would mutually agree to quit, regard- 
less of whether the Government ordered the contract stopped or not. 

Mr. Bussy. May I say that the contract provides this on that point, 
that if we decided we wanted to stop, we would pick up the check and 
the costs. The only basis on which the program can be stopped, and 
we will not have to reimburse, is on, really, a finding by the Atomic 
Energy Commission that the project is technically infeasible. 

Senator Anperson. That ain be the only reason you would want 
to quit, wouldn’t it ? 

Mr. Buspy. If we decided and they decided it was technically in- 
feasible, I think it would be prudent to stop; yes, sir. 

Senator ANpERsoN. Now we come to the second phase, which is com- 
penve of several parts, $18,330,000 for research and development. 

ow much of that will Pennsylvania Power & Light put up? 

Mr. Buspy. The situation there is substantially the same as with 
respect to the $7 million for 1958-59. That is, there probably will 
be some costs necessary in connection with that program over and 
above what AEC would provide. But we wouldn’t expect them to be 
substantial. 

Senator Anperson. I guess phase 2 probably is $15,290,000, and the 
rest of it is postconstruction costs, which also says phase 2, research 
and development, $3,040,000. When you add the 2 of them together, 
it makes $18,330,000 for research and development. 

Mr. Bussy. That is correct. 

Senator Anperson. What about the $4,011,000? That is purely a 
Government contribution to the project ? 

Mr. Bussy. Yes, sir. 

Senator Anperson. Excuse me. Does that also include the heavy 
water ? 

Mr. Bussy. $4 million does not. 

Representative Hoitrrecp. It would be another million dollars, then, 
that is not in the proposal list here for heavy water. 

Mr. Bussy. Yes, sir. 

Senator Anperson. $950,000, I believe. 

Mr. Bussy. Senator, could I add a comment about the research and 
development ? 

Senator Anperson. Surely. 

Mr. Bussy. You might well say that our research and development 
contribution which we have always contemplated in this project is 
being deferred insofar as the AEC puts up money for 1959 and fur- 
ther puts up the phase 2 research sum that you mentioned. 

But as we discussed this morning, the power costs that we expect 
under good conditions of operation are not going to be competitive 
power costs. 

Somebody is going to have to pick up the check for the excess cost, 
of the nuclear power from this plant over and above conventional 
power costs. We, in effect, are saying here, “We are conserving, if 
you please, the money we are prepared to put up in the name of re- 
search and development to apply to meet this cost burden, and, thus, 
give it a reasonable prospect of financial feasibility.” 

I would not have you think that we are in any way running out 
on a research and development contribution to this problem. We 
are not. 
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Senator Anverson. Is there something in the contract that says 
that in case $7,300,000 is spent, and that then $15 million or $18 mil- 
lion more is spent, that you have to put in a contribution ? 

Couldn’t the Atomic Energy Commission at that time decide what 
it did in the Shippingport case and let you have the power at cost, 
the cost of competitive fuels? 

Mr. Bussy. I suppose that the general rule would apply, namely 
that any person is free to agree to a new arrangement. But, of 
course, as was discussed this morning also the Government would 
not be in a position to put any more money into this project without 
the concurrence of this committee. 

Senator Anperson. Is the Government bound not to ask for any 
more? Is it a firm contract that you will take care of all of these 
costs over and above conventional power costs ? 

Mr. Bussy. The contract is firm that the maximum obligation of 
the Government in this program is $29 million, with the possibility 
that the heavy water would enter into the situation and that would 
be another million dollars. It is also true that we do say we re- 
serve the right to ask, but there is no obligation on the part of the 
Government to grant. 

Senator Anperson. No; but you left ourself open to get the same 
sort of deal you got at Shippingport. 

Mr. Bussy. Well, we didn’t have that in mind. 

Senator Anperson. I don’t follow you on the “We don’t have it 
in mind” sort of thing. In any financial transaction, don’t you al- 
ways examine what the possibilities are? 

Mr. Bussy. We didn’t have in mind at all a Shippingport type 
of transaction ; no, sir. 

Senator Anperson. I don’t know whether you should comment on 
this or Mr. Fields. But in the letter which the Chairman of the 
Atomic Energy Commission sent to Chairman Durham on February 
94, it reads: 


The proposal, as you may recall, covers the research and development, design, 
construction and operation of a single region slurring homogeneous type reactor 
in the size range of 750 megawatts on the system of the Pennsylvania Power & 
Light Co. The company estimates completion of the plant by about December 
31, 1963; the proposal contemplates AEC assistance of about $7 million for 
preconstruction research and development, to during the construction and 
operating phase, and the waiver of U-235 and U-—233 use charges. 

Mr. Frerps. Senator, I am following the same letter. You left 
out $18 million for research and development. 

Senator Anperson. You come and find it. That is just what I 
am getting to. 

Mr. Fretps. I have a copy of the February 24 letter. 

Senator Anperson. All I know is I am like the rest of you, only 
what I read. They didn’t send me a copy. 

Mr. Frexps. Here is the copy of the letter that I have. 

Senator Anperson. I see there has been a mistake made in repro- 
duction. You are correct. 

What I am trying to get to is this, gentlemen: As this matter now 
lies before us, as the chairman said, 


The proposed arrangement lies before your committee for a 45-day period. 
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Do I understand that there can be any changes, alterations, amend- 
ments, revisions, if the time has started to run, or do you call it the 
time starting to toll, whatever you lawyers use? 

Pennsylvania says: 

We would be perfectly willing to say that the Commission would have a 


right to buy this research if we tried to pay them off at the end of the first 
8, 4, or 7 million dollars. 


But nothing like that is in the contract. If they send in a revision 
to the contract, does that start the 45 days running over again? 

Mr. Diamonp. We would have to resubmit the arrangement to the 
Joint Committee and it would have to lie before the Joint Com- 
mittee for 45 days. 

Senator Anperson. And if you don’t do it that way, this becomes 
effective ? 

Mr. Diamonp. If we did resubmit it, I think there would be a 
question as to the legality of the amendment. 

Senator Anperson. There is no question about that. I am not a 
lawyer. I can speak much more freely on those points. 

Mr. Ramey. Getting back to this question of the conditional re- 
search and development and the question of the legal obligation to 
go ahead, the question that remains is that assuming there is no 
legal compulsion to go ahead with the project after or during the 
research and development phase, whether or not that is in accordance 
with the program justification data in the third-round proposal. 
The committee isn’t saying that it is not in conformance, but I think 
that is something that could be explained a little better, and possibly 
a legal opinion on it, and have the general accounting office look at it. 

Mr. Dramonp. Did you ask for an opinion on this Mr, Ramey? 

Mr. Ramey. Yes. 


Mr. Diamonp. We will be glad to furnish one for the record. 
(The material referred to follows :) 


UNITED States ATOMIC ENERGY COMMISSION, 
Washington, D. C., April 11, 1958. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Deak Mr. DurHaAmM: This letter will acknowledge the Joint Committee’s 
letters of March 28 and March 31 regarding our proposed cooperative arrange- 
ment with Pennsylvania Power & Light Co.—Westinghouse Electric Corp. under 
the third round of the power demonstration program. 

I am enclosing copies of a memorandum, dated April 3, 1958, of the Com- 
mission’s Associate General Counsel expressing his opinion as to the ques- 
tions raised in the hearing conducted by the Subcommittee on Legislation 
on March 22, 1958, concerning the basis for the proposed arrangement. 

Mr. Diamond concludes that the proposed arrangement is in accordance 
with the program justification data for the third round, as required by 
section 111 (b) of the Authorization Act. Your letter of March 28 states that 
it is your view that there are substantial doubts as to the consistency of the 
proposed arrangement with the program justification data presented during 
the past authorization hearings. In the interest of avoiding needless con- 
troversy and eliminating any possible doubt as to the authorization for the 
proposed arrangement, it seems desirable to consider some alternative course 
of action that will not be subject to the legal and policy questions raised with 
respect to the basis for arrangement now before the Subcommittee. 

We are working actively on this problem, and we expect to be in a position 
to resubmit the proposed cooperative arrangement to you, on a revised basis, 
at an early date. 

Very truly yours, 


Lewis L. Strauss, Chairman. 
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UNITED States Atomic ENerGy CoMMISSION, 
Washington, D. C., April 8, 1958. 
Memorandum. 
To: K. E. Fre.ps, General Manager. 
From: Edward Diamond, Associate General Counsel. 
Subject: Proposed Arrangement with Pennsylvania Power & Light Co.-Westing- 
house 

In the course of the hearing conducted by the Subcommittee on Legislation of 
the Joint Committee on Atomic Energy on March 22, 1958, concerning the pro- 
posed arrangement between AEC and Pennsylvania Power & Light Co.-Westing- 
house Electric Corp. under the third round of the power demonstration reactor 
program, we were requested to furnish JCAE with legal opinions as to: 

(1) Whether the proposed arrangement is in accordance with the program 
justification data for the third round, as required by section 111 (b) of the 
act of August 21, 1957, authorizing appropriations for AEC (Public Law 
85-162), hereinafter referred to as the “authorization act.” 

(2) Whether section 111 (b) of the authorization act would require that 
the proposed supplemental agreement covering phase II of the arrangement 
be subsequently submitted to the Joint Committee for the statutory 45-day 
period. 

(3) Whether, under the proposed arrangement, AEC can lawfully agree 
to reimburse Pennsylvania Power & Light-Westinghouse for costs of research 
and development work performed since January 1, 1958, and prior to the 
date upon which the requirements of section 111 (b) of the authorization 
act, for submission to the Joint Committee, have been fully satisfied. 

This will advise you that it is my opinion that: 

I. The proposed arrangement is in accordance with the program justification 
data for the third round, as required by section 111 (b) of the authorization act. 

Section 111 (b) of the authorization act provides as follows: 

“(b) Before the Commission enters into any arrangement (including contract, 
agreement, and loan) or amendment thereto, the basis of which has not beep 
included in the program justification data previously submitted to the Joint Com- 
mittee on Atomic Energy in support of authorization legislation approved in 
accordance with the provisions of section 261 a. (2) of the Atomic Energy Act 
1954, as amended, and which involves appropriations authorized by subsection 
(a) of this section, the basis for the arrangement or amendment thereto which 
the Commission proposes to execute (including the name of the proposed con- 
tractor or party with whom the arrangement is to be made, a general description 
of the proposed reactor, the estimated amount of the assistance to be provided 
under section 261 a. (2), the estimated cost to be incurred by the contractor or 
other party, and the general features of the proposed arrangement or amend- 
ment) shall be submitted to the Joint Committee, and a period of forty-five days 
shall elapse while Congress is in session (in computing such forty-five days there 
shall be excluded the days on which either House is not in session because of 
adjournment for more than 3 days): Provided, however, That the Joint Com- 
mittee after having received the basis for a proposed arrangement, or amend- 
ment thereto, may by resolution in writing waive the conditions of or all or any 
portion of such forty-five period: Provided further, That such arrangement or 
amendment shall be entered into in accordance with the program justification 
data described above and the basis for the arrangement or amendment submitted 
as provided herein: And provided further, That no basis for a particular ar- 
rangement or amendment thereto need be resubmitted to the Joint Committee 
for the sole reason that the estimated amount of assistance provided for therein 
exceeds the estimated amount of assistance previously submitted to the Joint 
Committee by not more than 15 per centum.” [ Emphasis added.] 

The question presented involves the application of the second proviso, under- 
scored above. The “program justification data described above” obviously refers 
to the “program justification data previously submitted to the Joint Committee on 
Atomic Energy in support of authorization legislation approved in accordance with 
the provisions of section 261 a. (2) of the Atomic Energy Act of 1954, as 
amended.” 

The intended meaning of the phrase “program justification data” was further 
clarified in the Joint Committee report on the Authorization Act, as follows: 

“The phrase ‘program justification data’ was intended to include the scope 
policies, and criteria of the various ‘rounds’ of the Commission’s power demon- 
stration program, as explained by the Commission and interpreted by the com- 
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mittee at the time of the hearings and outlined in committee reports. It also 
includes the financial and other data submitted as to the cooperative program 
generally, and as to particular projects, as set forth by the Commission and 
interpreted by the committee during the hearings and outlined in committee 
reports. 

a iThe effect of the requirement with respect to conformance of arrangements 
with program justification data, as above described, would be to prevvent the 
Commission from changing its rules and criteria after congressional review 
during the authorization process. The scope, rules,and criteria of the various 
rounds of the program could be changed only in connection with resubmission 
in a subsequent authorization hearing by the Joint Committee.” 

The determination of the question of conformance of the proposed arrange- 
ment with the “program justification data” requires that we examine the scope, 
policies, and criteria of the program, as explained by the Commission and 
interpreted by the Joint Committee at the time of the hearings and outlined 
in the committee report. 

The question concerning adherence to the third round criteria arises from the 
fact that, under the proposed arrangement, Pennsylvania Power & Light- 
Westinghouse are initially under no legal obligation to construct and operate 
the proposed nuclear powerplant. Under phase I of the proposed arrangement, 
they would complete, at AEC’s expense (not to exceed $7 million), a program 
of research and development on which the companies have already expended 
over $5,500,000 of their own funds. If, upon completion of phase I, it is deter- 
mined that the proposed plant is technically feasible and AEC is prepared to 
proceed with phase II, Pennsylvania Power & Light-Westinghouse would be 
obligated either to enter into a supplemental agreement covering construction 
and operation of the plant upon the terms stated in the proposal or to repay to 
AEC the funds expended under phase I. Thus, while Pennsylvania Power & 
Light-Westinghouse have no legal obligation to proceed with construction of the 
plant,, a decision to abandon the project will involve the repayment of $7 million 
to AEC and the abandonment of a total investment in the project of the com- 
panies of over $12,500,000. 

AEC’s announced purpose in issuing the third round invitation was “to pro- 
vide a continuing program of assistance by the Commission to American indus- 
try, both private and public, in using its resources for the development of engi- 
neering information on the performance of nuclear power reactors and to ad- 
vance the time when nuclear power will become economically competitive.” 
Proposals were invited for the development, design, construction, and operation 
of nuclear powerplants. The invitation itself made it clear, however, that the 
commitments made by a proposer for construction and operation were not ex- 
pected to be absolute, but could be subject to conditions to be specified by the 
proposer. Paragraph 9 (c) of the fact sheet accompanying the invitation stated: 

“(c) Proposers will be expected to obtain necessary licenses and approvals of 
various regulatory agencies. The proposals should summarize conditions appli- 
cable to the projects, and should provide evidence to the extent possible that 
these conditions can be met.” 

The program justification data for the third round submitted by the Com- 
mission referred to 2 third-round proposals which had been received (authori- 
zation hearings, pp. 146, 153). In describing their proposals to the Joint Com- 
mittee, these two proponents made it clear that there was no unconditional legal 
obligation to construct the proposed reactors. The Florida group’s testimony 
was: 

“We cannot, of course, obligate ourselves to continue the project if the re- 
search and development work, as it progresses, indicates that the reactor is 
technically infeasible, or that the plant could not have the characteristics that 
have been set for it, or it is found, when construction is to begin, that the 
capital cost is completely out of reason. 

“We make the condition, therefore, that, if in the opinion of qualified engineers, 
the plant is technically feasible and that if the cost estimate for the power made 
at the time that construction is initiated is not more than 11.5 mills per kilo- 
watt-hour, we will proceed” (authorization hearings, p. 491). 

The Florida group further indicated that their offer to construct and operate 
the reactor was subject to the further condition that satisfactory liability insur- 
ance or indemnity provisions would be available (authorization hearings, p. 499). 

The other proposer under the third round, Northern States Power Co., testi- 
fied as follows. 











108 POWER DEMONSTRATION PROGRAM 


“NSP and Allis-Chalmers are proceeding, under our contract, with engineering 
designs and research work. It is planned to proceed with construction of the 
project subject only to: 

“(a) Obtaining the necessary adequate insurance and indemnification against 
nuclear energy hazards. 

“(b) The receipt by NSP and member companies in CUAPA of rulings from 
State and Federal regulatory bodies and taxing authorities permitting the deduc- 
tion of their payments for research and development as operating expenses. 

“(c) AEC entering into a contract with NSP consistent with the provisions 
of our proposal. 

“(d) Final authorization by the NSP board of directors. Adherence to our 
schedule for completion of the project prior to June 30, 1962, depends upon our 
being able to obtain all the necessary clearances as expeditiously as possible.” 
(Authorization hearings, p. 506.) 

In the course of debate in the House and Senate on the Authorization Act 
and the fiscal year 1958 appropriation act, it was made clear that both the 
Florida and Northern States proposals were expected to receive consideration 
under the third round. No question was raised as to their conformity with the 
third round invitation. 

The program justification data for the Northern States arrangement (arrange- 
ment No. 5S—111-2), submitted to the Joint Committee pursuant to section 111 
(b) of the Authorization Act, noted that Northern States Power Co. could term- 
inate the contract if it could not obtain necessary licenses, regulatory agency 
approvals, or satisfactory liability insurance coverage. The Joint Committee’s 
approval of this arrangement was indicated by its action waiving the 45-day 
waiting period otherwise required by section 111 (b) of the Authorization Act. 

Interpretations made and understandings reached under the first and second 
round invitations are also considered valid precedents in determining the intent 
and meaning of the third round invitation. The three invitations were similar in 
their objectives with respect to reactor construction and operation. The first 
round announcement invited proposals by applicants “‘who are willing to assume 
the risk of construction, ownership, and operation of reactors designed to dem- 
onstrate the practical value of such facilities for industrial or commercial pur- 
poses.” The second round invited proposals “for the development, design, con- 
struction, and operation—of power reactors in a wide range of capacities, to 
demonstrate the practical value of such units for commercial use.” Yet pro- 
posals which fell far short of assuring construction of a reactor have been con- 
sidered qualified for AEC assistance under the first and second rounds. 

The program justification data on the first round arrangement (arrangement 
No. 58-111-1) with Consumers Public Power District of Nebraska, submitted 
to the Joint Committee under section 111 (b) of the Authorization Act, noted 
that Consumers can terminate if it is unable to obtain satisfactory financing 
within 12 months from the date of execution of the contract. The Joint Com- 
mittee indicated its approval of that arrangement by waiving the 45-day wait- 
ing period prescribed by section 111 (b). 

Under the second round, House Report No. 978 on the Authorization Act 
noted that AEC had previously entered into a contract with Nuclear Develop- 
ment Associates for the first phase (preliminary design and development) of 
the arrangement with Chugach Electric Association. Under the Chugach pro- 
posal, phase II would consist of detailed design and construction. The report 
states that “if the initial work indicates that the reactor concept is feasible,” 
definitive development work would be undertaken by NDA under the second 
phase. The third phase would involve the operation of the reactor by Chugach. 
No question was raised in the course of the hearings or in the report as to the 
adherence of the Chugach-NDA arrangement with the criteria for the power 
demonstration reactor program, despite the fact that the only contractual ar- 
rangement in effect is one for research and development work by NDA, and 
there is as yet no legally binding commitment on the part of Chugach or NDA 
for the construction and operation of the reactor contemplated by the Chugach 
proposal. 

Further, the report on the Authorization Act, which specifically authorized 
the appropriation of an amount allocated to the Chugach proposal, recognizes 
that the proposal involves a 3-phase project; that the authorized funds would 
first be utilized for the completion of the research and development work under 
phase I; and that construction would be contingent upon satisfactory comple- 
tion of the research and development work. The close resemblance between 
Chugach and Pennsylvania Power & Light-Westinghouse is inescapable. In 
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the case of Chugach, there is no legally binding commitment on the part of 
NDA to construct, or on the part of Chugach to operate, the proposed reactor— 
yet the joint Committee in the authorization hearings and in its report on the 
Authorization Act raises no question as to the adherence of the Chugach ar- 
rangement to the criteria of the power demonstration reactor program. If 
Chugach is considered responsive to the second round invitation, there would 
seem to be no sound basis for questioning the parallel situation of Pennsylvania 
Power & Light-Westinghouse. 

These examples, in my opinion, afford a very convincing demonstration that 
the invitations issued by the Commission for the power demonstration reactor 
program, as presented in the authorization hearings and as interpreted by the 
Joint Committee in the report on the Authorization Act, have not been regarded 
as requiring any guaranty or unconditional assurance that a nuclear power- 
plant will be built and operated by the proponent under the third round. It is 
quite clear, from the nature of proposals authorized by the Joint Committee 
under all three rounds, that the proponent’s commitment to construct may be 
contingent upon the happening of certain events, the acquisition of certain 
knowledge or the satisfaction of certain material requirements that will make 
the task of construction a reasonably practicable one. The commitment may, 
for example, be conditioned upon evidence of technical feasibility, reasonable 
economic competitiveness, the obtaining of regulatory approvals and satisfac- 
tory arrangements for the financing or insuring of the project. 

I believe it only fair to conclude, from this examination of the “program justi- 
fication data” submitted to the Joint Committee, that it is not necessary that a 
third round proposal include an unconditional commitment for the construction 
and operation of a reactor and that any third round proposal that gives reason- 
able assurance of the probability that a nuclear powerplant will be constructed 
and operated satisfies the statutory requirement that it be in accordance with the 
program justification data, insofar as such data concern assurance of construc~- 
tion and operation. I believe, further, that it is reasonable to conclude that, 
under the Pennsylvania Power & Light-Westinghouse proposal, the fact that the 
proponents would be required to repay $7 million to AEC if they are unwilling to 
construct the reactor upon determination of its technical feasibility and that this 
expense would be added to their previous investment of $5,500,000 in research 
and development on the technology of this reactor would be a very powerful 
incentive for the proponents to proceed with construction of the reactor. It is 
my opinion, therefore, that the Pennspyvania Power & Light-Westinghouse ar- 
rangement would be in accordance with the program justification data, as 
required by section 111 (b) of the Authorization Act. 

II. Section 111 (b) of the Authorization Act would not require that the 
Commission resubmit the proposed arrangement for phase II of the agreement 
prior to entering into the proposed supplemental agreement covering phase II. 

Section 111 (b) of the Authorization Act (supra) applies only to arrangements 
or amendments thereto which involve appropriations authorized by subsection 
111 (a) of the Authorization Act. Subsection 111 (a) authorized the appropria- 
tion of $129,915,000 for use in the Commission’s cooperative power reactor demon- 
stration program. Since the question raised by the Joint Committee would other- 
wise lack significance, my opinion assumes that the proposed supplemental agree- 
ment for phase II would involve use of appropriated funds now or hereafter 
authorized under subsection 111 (a) of the Authorization Act. 

Subsection 111 (b) requires that the Commission submit to the Joint Committee 
“the basis for the arrangement or amendment thereto which the Commission 
proposes to execute (including the name of the proposed contractor or party with 
whom the arrangement is to be made, a general description of the proposed 
reactor, the estimated amount of the assistance to be provided under section 
261 a.(2), the estimated cost to be incurred by the contractor or other party, and 
the general features of the proposed arrangement or amendment).” 

On February 24, 1958, the Commission submitted to the Joint Committee Pro- 
gram Justification Data Arrangement No. 58-111-6 setting forth the basis for the 
proposed arrangement with Pennsylvania Power & Light-Westinghouse. This 
statement treated the arrangement as a single project “directed to the construc- 
tion and operation of a large-scale homogeneous powerplant of the single-region 
slurry homogeneous type, designed to produce 70,000 to 150,000 net electric kilo- 
watts of energy and to be operated for 5 years as part of the Pennsylvania 
Power & Light Co.’s system.” It is noteworthy that, of the 5 pages of infor- 
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mation contained in the program justification data, all but a few sentences con- 
cern phase II of the proposed arrangements. 

The program justification data submitted includes all the types of informa- 
tion as to phase II specifically required by section 111 (b): the names of the 
proposed contractors (par. A 1); a general description of the proposed reactor 
(pars. B 1 and B 8) ; the estimated amount of assistance to be provided (par. 
D 4); the estimated costs to be incurred by the contractors (par. C) ; and the 
general features of the proposed arrangement or amendment (par. D). There 
is included additional information as to the proposed arrangements for the 
phase II supplemental agreement in at least as great detail as the information 
included in the bases for arrangement submitted to the Joint Committee in con- 
nection with the proposed contracts with Northern States Power Co. and Con- 
sumers Public Power District of Nebraska, in which instances the Joint Com- 
mittee indicated by its waiver action that these bases for arrangement were 
considered to comply with the requirements of subsection 111 (b). I must 
conclude, therefore, that the submission of the program justification data in 
this instance constitutes the submission of a “basis for arrangement or amend- 
ment” sufficient to satisfy the requirements of section 111 (b) as to the proposed 
supplemental agreement for phase II of the Pennsylvania Power & Light-West- 
inghouse arrangement. 

I find nothing in section 111 (b) that would expressly require the resubmission 
to the Joint Committee of the basis for an arrangement or amndment thereto 
before entering into an arrangement or amendment upon the same terms and 
conditions described in a basis for arrangement or amendment that has been 
previously submitted to the Joint Committee in the form prescribed by section 
111 (b) and has lain before the Joint Committee for the period prescribed by 
section 111 (b). 

A requirement for resubmission should not be implied. In its report on the 
authorization Act, the Joint Committee stated: “It is the intention of the Joint 
Committee not to hinder unnecessarily progress under proposals which may be 
reached by the Commission as a basis for negotiation and submission to the Joint 
Committee.” A requirement for resubmission in the circumstances here present 
could hinder substantially the progress of the program, since the problem of 
resubmission, with the doubts and uncertainties it would create as to continua- 
tion of the project, would occur at a time when the contract work was in full 
progress. 

The Joint Committee was fully aware that there might be circumstances where 
resubmission of the basis for an arrangement should be required. Obviously, 
one occasion where resubmission might be in order would be in a case where the 
contract that was finally negotiated departed from the terms and conditions 
stated in the basis for arrangement previously submitted. To take care of this 
situation, the second proviso of section 111 (b) was enacted, requiring that the 
arrangement or amendment must be entered into in accordance with the basis 
for arrangement or amendment previously submitted. The corollary of this 
requirement is, of course, that resubmission is required if the Commission pro- 
poses to enter into an arrangement that is not in accordance with the basis pre- 
viously submitted. This is clear from the language of the third proviso of 
subsection 111 (b) that “no basis for a particular arrangement or amendment 
thereto need be resubmitted to the Joint Committee for the sole reason that the 
estimated amount of assistance provided for therein exceeds the estimated 
amount of assistance previously submitted to the Joint Committee by not more 
than 15 percent.” The fact that the Congress did require resubmission of the 
basis for arrangement where the proposed arrangement would not be in accord- 
ance with the basis previously submitted is convincing evidence that there is no 
implied requirement to resubmit an amendment that is in complete accord with 
a basis for amendment previously submitted to the Joint Committee, despite a 
lapse of time in this instance of about 2 years between the date of submission of 
the basis for the amendment and the date when the supplemental agreement is 
expected to be excuted. If Congress had intended to require that the basis for 
an arrangement be resubmitted if the agreement therefor were not executed 
within a specified period of time, Congress could have so specified, as was done 
in the case of agreements that are not in accordance with the basis for arrange- 
ment previously submitted. The failure of Congress to impose such a time limit 
must be presumed to indicate that an agreement may be entered into on the 
terms stated in the basis for arrangement or amendment at any time during the 


period when the funds appropriated under section 111 (a) remain available for 
obligation by the Commission. 
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It is my opinion, therefore, that, upon the expiration of the period prescribed by 
section 111 (b) during which the basis for arrangement or amendment must 
lie before the Joint Committee, the Commission is authorized at any time there- 
after to enter into the proposed supplemental agreement covering phase II of 
the arrangement with Pennsylvania Power & Light-Westinghouse on the same 
terms and conditions stated in the basis for the arrangement or amendment sub- 
mitted to the Joint Committee on February 24, 1958, and using therefor the funds 
authorized to be appropriated by section 111 (a) of the Authorization Act. 

This opinion is not intended to indicate that resubmission of a basis for arrange- 
ment would not be required if AEC desired to enter into a cooperative arrange- 
ment on terms and conditions, or providing assistance, that differed from those 
described in the basis for arrangement previously submitted to the Joint Com- 
mittee. Moreover, if new authorization is required, under section 261 a. (2) of 
the Atomic Energy Act, for additional appropriations needed for phase II of the 
proposed arrangement, the act authorizing such additional appropriations could, 
of course, require that the Commission submit to the Joint Committee the basis 
for the proposed amendment prior to entering into the supplemental agreement 
covering phase II of the arrangement with Pennsylvania Power & Light-Westing- 
house. 

Ill. AEC can lawfully agree to reimburse Pennsylvania Power & Light-West- 
inghouse for costs of research and development work performed since January 
1, 1958, and prior to the date when the requirements of section 111 (b) of the 
Authorization Act for submission to the Joint Committee have been fully 
satisfied. 

Since, as discussed below, retroactive contracts are not ordinarily improper, 
the difficulty presumably stems from some implied bar to retroactivity, resulting 
from section 111 (b) of the Authorization Act. Every relevant consideration, 
however, would indicate that the questioned provision is lawful. Section 111 
(b), in terms, presents no bar. It is there provided, in substance, that before the 
Commission enters into any arrangement of the type under consideration, the 
basis for the arrangement first must be submitted to the Joint Committee and, 
unless waived by that body, await the expiration of a prescribed 45-day period. 
Nothing in that statutory provision suggests that the arrangements thus sub- 
mitted for the committee’s review may not, when effective, provide compensation 
for work performed during a period of time which precedes the contract’s execu- 
tion—particularly if that period postdates the authorization legislation itself. 
Under section 111 (b) the Joint Committee is given an opportunity during the 
specified waiting period to review the proposed arrangement. The element of 
retroactive compensation is but one element of the proposed arrangement sub- 
mitted for review and is equally subject to adverse action by the Joint Committee 
and Congress if disapproved. The function of section 111 (b), in short, is to 
afford opportunity for Joint Committee surveillance: it bears no indication of 
an intent flatly to proscribe all retroactivity. If we were to seek limits on 
retroactivity a more appropriate recourse would be to the effective date of the 
authorization or appropriation acts—beyond that, retroactivity, like other provi- 
sions in the contract, is to be examined on its merits. 

The foregoing conclusion is fully compatible with established practices in other 
areas of contracting. In the sphere of Government contracts, the Armed Serv- 
ices Procurement Regulations, for example, contain recognition that expenses 
incurred by a contractor preliminary to entering into a contract with the Gov- 
ernment may become allowable contract costs. (See 32 CFR 15.502 (a); ef. 
82 CFR 8.402 (24)). Such recognition is merely an extension to Government 
contracts of principles long established in the body of private contract law. 
(Cf. 5 Corbin on Contracts, sec. 1021; Annotation, 17 ALR 2d 1314.) Retro- 
activity, in short, is a matter for bargaining between the contracting parties, 
and the general acceptability of this contracting device would seem to require 
that its preclusion rest on a firmer foundation than that which may be presently 
derived from any implications of contrary intent in section 111 (b). 

Certain decisions of the Comptroller General afford an additional measure of 
guidance as to retroactivity. For example, it has been held that the authoriza- 
tion contained in section 201 (i) of the Federal Civil Defense Act to make con- 
tributions to States on the basis of civil defense programs or projects “approved 
by the Administrator” includes the authority to make contributions upen the 
Administrator’s approval where the equipment was contracted for and purchased 
by the State after the date upon which a Federal appropriation became avail- 
able for such contribution but prior to the Government’s commitment to con- 
tribute to the cost thereof (31 Dec. Comp. Gen. 308). 
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In other areas it is not uncommon for a prospective Government contractor 
whose bid has been preliminarily accepted, but is subject to approval of higher 
authority, to commence work prior to the existence of a contractual commitment 
on the part of the Government. Subsequent approval gives rise to a form of 
acceptable retroactivity, although if the contract is not approved the contractor 
will be held to have proceeded at his own risk, with no imposition of liability 
on the Government. (See 15 Dec. Comp. Gen. 104, 13 Dec. Comp. Gen. 409.) 
Such authorities adequately demonstrate that, in the normal conduct of Gov- 
ernment procurement activities, it is not improper to agree, as part of the con- 
tract consideration, to reimburse the contractor for costs incurred in anticipation. 
of a contract, even in those circumstances where the making of a binding con- 
tractual commitment is required to await the approval of a higher administra- 
tive authority. 

Pursuant to the foregoing analysis, it is my opinion that under the proposed 
arrangement AEC can lawfully agree to reimburse Pennsylvania Power & 
Light-Westinghouse for costs of research and development work performed sub- 
sequent to January 1, 1958, and prior to the date upon which the requirements of 
section 111 (b) for submission to the Joint Committee have been fully satisfied. 

Mr. Ramey. Had that matter been considered ? 

Mr. Dramonp. The question has been considered. ‘There has been 
no formal opinion written on the subject. But we were satisfied that 
it did come within the third round. 

Representative Horirietp. Have you taken that up with the Comp- 
troller General ? 

Mr. Diamonp. No, sir; we have not. 

Representative Horirretp. The Chair would like to ask the staff to 
take this matter up with the Comptroller General so we will be sure 
we are properly proceeding from their standpoint as well as from 
your standpoint in this case. ; 

Senator Anperson. Mr. Diamond, to return to this question that I 
asked you at noon, the basis, the legal basis, upon which you are going 
to refund Pennsylvania Power & Light for $1 million for research 
that they have done when they haven’t had a contract, may we look 
at the authorization act, section 111 (b) : Before the Commission en- 
ters into any arrangement, including contracts, agreements, loans, or 
amendments thereto, the basis of which has not been included in the 
program justification data previously submitted to the Joint Commit- 
tee on Atomic Energy in support of authorizing legislation approved 
in section 261 a. (2) of the Atomic Energy Act of 1954, as amended, 
and which involves appropriations authorized by subsection (8) of 
this section, the basis for the arrangement or amendment thereto 
and submission for proposal to execute, including the name of the 
proposed contractor or party with which arrangements were made, 
a general description of the proposal, and the estimated amount of 
assistance to be provided under section 261 a. (2) the estimated cost 
to be incurred by the contractor or other party and the general fea- 
tures of the proposed arrangements with him shall be submitted to 
the Joint Committee and a period of 45 days shall lapse while Con- 
gress is in session. 

In computing each 45 days, there shall be excluded the days in which neither 
House is in session— 


and so forth. 

Do you feel that the basis for that $1 million is in this which is 
before us ? 

Mr. Dramonp. Yes, sir. 

Senator Anperson. Where is it ? 
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Mr. Diamonp. Perhaps I answered that too soon. I thought it 
washere. It should be here. 

Mr. Fretps. I made the statement in the opening statement with 
respect to it, Senator Anderson. It is on page 3 of the justification 
data. 

Senator Anperson. Three? 

Mr. Fretps. Yes, sir. 

Mr. Dramonp. Financial assistance, item 4; the AEC assistance will 
cover the period starting January 1, 1958, and will total a maximum 
of $7 million. 

Senator Anprrson. This is assistance after the contract is signed. 

Mr. Dramonp. No, sir; there has been no contract signed yet. 

Mr. Toru. I think the Senator’s point is this: The law requires that, 
before entering into the arrangement, it must be submitted up here for 
45 days. 

Mr. Dtamonp. The basis for the arrangement. 

Mr. Tott. Yes. Then, if you then enter into the arrangement and 
make it retroactive, are you circumventing the intent of section 
111 (b) 2 

Mr. Dramonp. I don’t think so. 

Senator ANpErson. You don’t think so? 

Mr. Dramonp. I don’t think so, sir. 

Senator ANpERsoN. Would you please give me some legal citation 
on that, to show where it says that you cannot make a contract ef- 
fective unless it lies before us for 45 days, but, once you have let it lie 
before us for 45 days, you can make it retroactive 1, 3, or 10 years? 
You cite me the provision of law that says you can do that, will you? 

Mr. Dramonp. I will be glad to give you an opinion on this, Senator 
Anderson. 

Senator Anperson. I want the law; that is what I pay my lawyers 
for; to tell me what the law is. I don’t want their opinions. I want 
them to tell me what is in the law. You tell me where the law says 
that, where you are required to submit this contract to us for 45 days, 
you can then go back and say, “Having let it lie there 45 days, we 
will go back as far as we want to.” 

Mr. Dtamonp. I do not know of any other statute that is similar to 
the form of the one we have before us. 

Representative Hosmer. Will the gentleman yield ? 

Senator ANpeRSoN. Yes. 

Represnetative Hosmer. Do you know of any prior contracts that 
have been submitted to the committee that have retroactivity ? 

Mr. Drtamonp. I believe the Northern States contract has some 
feature of retroactivity in it. 

Representative Hosmer. It seems to me that, in a matter of this 
type, you have to establish some date where you have conditions out- 
side the contract. I was wondering if that had not been met before 
in some of these contracts that had been submitted. 

Mr. Ramey. They certainly could not go back of the original 
authorization. 

Mr. Dtamonp. Prior to the date of authorization? I think that 
would present a problem. But we don’t have that in the existing case. 

Mr. Ramey. That is correct. I think it is also true that, as a nor- 
mal contract practice, it is possible to enter into contracts that are 
retroactive. 
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Mr. Diamonp. That is correct, sir. 

Mr. Ramey. It is a question of the specific effect of this law on the 
retroactivity feature that you have here. 

Mr. Dramonp. I don’t see anything in the authorization bill that 
affects the question of our right to enter into a contract on a retro- 
active basis, if that is the proposal, and that is the proposal that we 
submit to the Joint Committee. 

Senator Anperson. You said you did this in the Northern States 
contract ? 

Mr. Dramonp. I believe, in the Northern States arrangement, there 
is some feature of retroactivity in the proposal. 

Senator Anprrson. Of course, I wouldn’t know. That was sub- 
mitted in September when we were all away from here. It was the 
most advantageous basis you could come in on. Then we had a waiver, 
and some members of the committee, at least, never had a chance 
to look at that one. So, this is the first time we have had a chance 
to raise it. In any event, you feel that, where a law says you have 
to submit it, and let it lay there a certain number of days before it 
becomes effective, it can then become effective retroactively. Would 
you feel any hesitation to go back and pick up a year instead of 4 
months? 

Mr. Diamonp. I think there would be some question if we went 
back prior to the date of the authorization act itself. 

I think that would present more of a problem. But, if it is within 
the period of the authorization act itself, I don’t think there would 
be any legal objection. 

Senator Anperson. This is 1954, do you mean? 

Mr. Diamonp. No; the authorization act. 

Senator Anperson. To go back to August 21, 1957? 

Mr. Diamonp. That’s correct, sir. 

Senator Anprerson. In other words, if you do not go back and pick 
up this $1 million, Pennsyivania Power & Light would have to pay it? 

Mr. Diamonp. Well, that isn’t their proposal. Their proposal is 
that we do pick it up. 

Senator Anperson. I realize that is their proposal. I am merely 
saying that, if you don’t go back and do it, they are going to have 
to take it. They are going to have to pay it, aren’t they ? 

Mr. Fiexps. Yes. 

Senator Anprerson. So, what you are recommending is a million- 
dollar refund to them for the purpose of signing this contract, under 
which they will cease to pay any research and development money 
and the Government will spend $29 million. 

Mr. Diamonp. That is correct. 

Senator Anprrson. This isn’t an enticer to get them to sign it. 
They have a pretty good contract. 

Representative Hoxirtetp. May I pursue a thought along this gen- 
eral line? We are all interested in research and development going 
forward in these various fields which the Commission has thought to 
be of advantage in the advancement of the art. But we are faced 
here with not a firm commitment, as we have been in the cases of 
consumers of Nebraska and other rounds, where there was a definite 
commitment. 

This is more in the nature of a tentative commitment. I wonder 
what disadvantage there would be—and I direct my question to you, 
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Mr. Busby, and Mr. Weaver, if you care to respond—what disad- 
vantage would you be at if the AEC decided that the work which 
= have done along this line is valuable work and that it needs to 

e furthered, and they would just engage a straight $7 million con- 
tract for research and development in this field without any commit- 
ments, and then if, at the end of that period, you would come to us 
with a firm proposal, as we have had in other cases, and ask us at 
that time to consider it ? 

Would that put you folks to a disadvantage? 

Mr. Bussy. So far as I am concerned, that would be a very simple, 
desirable, and straightforward procedure. 

Representative Horirtetp. Now I will direct my question to the 
Commission. 

Mr. Weaver. I concur, Mr. Holifield. 

Representative Hoxirretp. You concur? 

Mr. Weaver. Yes, sir. 

Representative Horirmeip. Now I will direct my question to the 
Commission. What advantage would you get, in view of the escape 
clauses in this contract which Westinghouse and Pennsylvania can 
call in to play, avail themselves of, or what disadvantage would there 
be to the Commission in entering into a straight research contract? 

Mr. Diamonp. I think we have definite rights here that go beyond 
the research contract. 

Representative Horirretp. That is what I would like to hear. 

Mr. Driamonp. In the event there is a determination of feasibility, 
if the companies do not go ahead with the construction of the proj- 
ect, they are obligated to return the amount of money that we have 
expended for research. 

Representative Houirrerp. Is that all? 

Mr. Ditamonp. This is the compulsion, I believe, that Mr. Hosmer 
referred to. This is not a legal compulsion, but it is a business com- 

ulsion. 

. It is a business consideration that they would have to weigh. 

They would also reimburse the Commission for the amount they 
have expended for research. So there is an advantage to the Gov- 
ernment to have an arrangement that goes beyond a pure research 
contract. 

Representative Horirretp. Then your advantage, as you see, to the 
Government is a refund of that $7 million, but beyond that there is 
no commitment for them to go forward if they do refund it? 

Mr. Dtamonp. If they refund it, there would be no obligation to 
go forward. 

Representative Hotirrevp. All right. If they do refund it, the 
Government would lose the sole rights to the research and develop- 
ment techniques which evolved as a result of the spending of the $7 
million ? 

Mr. Diamonp. Except for the modification that has been proposed 
here, that we would have the option as to whether or not we wanted 
to take back the $7 million, and, in which case if we didn’t take back 
the $7 million, we would be able to retain patent rights. 

Representative Horirrep. So with that modification, your job at 
that time would be to evaluate as to whether it was worth the et mil- 
lion or not. 

Mr. Dramonp. That is correct, sir. 
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Representative Horrrrecp. And, of course, at that time it is their 
privilege now to do that, is it not? 

Mr. Diamonp. I am sorry. 

Representative Houirievp. It is the privilege of the Pennsylvania 
people, the way the proposal is written now, for them to make that 
evaluation ? 

Mr. Dramonp. The way it is written now they have the right to 
make the determination, that is correct. 

Representative Houirre.p. So, actually, if there is anything there 
that the Government would consider to be of extraordinary value, 
under the modification they could avail themselves of it and say “We 
own it because we spent $7 million.” 

If there is not at that time, they can just consider the $7 million 
oe is expended as other research and development in experimental 
work. 

Mr. Diamonp. The Commission would have the right either to retain 
patent rights and not be reimbursed for the amount it expends, or 
it would have the right to ask for the $7 million to be paid back to it, 
if the companies did not go ahead with construction after a determi- 
nation of feasibility. 

Representative Hoxtrrecp. If you wanted it, you would have a 
right to ask for it. But if the Pennsylvania people wanted to go 
ahead, you wouldn’t have a right to ask for it, would you? 

Mr. Diamonp. If the companies did not want to go ahead and if 
there was a determination of feasibility ? 

Representative Houtrte.tp. Yes, on your part. 

Mr. D1tamonp. They would have to return the money, or with the 
modification that has been proposed here, we would have the right 
to decide whether or not we wanted the money refunded to us. 

Representative Hottrretp. So you feel you would have an advantage 
in being relieved of the decision of the AEC to require you to pay 
the $7 million in case you decided not to go ahead. 

Mr. Bussy. We haven't really, apparently, thought 

Representative Hoxtrtevp. I am trying to weigh this both ways. 

Mr. Bussy. Thought through this patent point that you raised. 
We tried to make it perfectly clear that any modified arrangement 
on that point is agreeable to us, The reason that I said in response 
to your question of what did we think of just a straightforward 2-year 
research contract, I thought it was fine, was simply this: It seems to 
me this proposal points up as a broad proposition the desirability of 
the AEC having authority to enter into just straight research con- 
tracts in proper cases. 

Representative Hortrreip. They do have that authority under the 
basic act, as I understand it. It is only when they try to hook it up 
in 1 of these 3 rounds or power demonstration programs that they 
get into the prohibitions of previous legislation. 

Mr. Bussy. Perhaps I shouldn’t have said so much authority. You 
get into dollars, too, appropriations and authorizations and so on. 
Obviously, then in this business of developing a new art, it isn’t every 
worthwhile research project that is going to produce a powerplant. 
It just isn’t that simple. 

Senator Anperson. I am glad Mr. Holifield brought this question 
up. I had a note asking about this. I said you outlined your cost 
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estimates running up into this $30 million, and we were told how 
uncertain the cost figures had become on many projects. 

We know what happened at Shippingport, and we know what has 
happened at Consolidated-Edison and so forth. You have these cost 
estimates in, and on the basis of that, the Commission, if it wishes 
to, can go ahead and never bring this back to the Joint Committee 
or the Congress in any way. 

You would agree to that, wouldn’t you ? 

Mr. Bussy. I am not sure what the requirements or mechanics are 
there, Senator. 

Senator Anperson. Wouldn’t you be, General Fields, once you have 
come in here 

Mr. Frexps. So long as it meets the conditions of the proposal that 
have been submitted, that is my interpretation, yes, sir. 

Senator AnpEerson. Does the proposal tie it down on a dollar basis? 

Mr. Fietps. Yes, sir, with a ceiling. 

Senator ANpErRson. It does? 

Mr. Frevps. Yes, sir. If it departed from those, we would have 
tocome in. There is some provision in the law. 

Senator Anperson. Even if this figure is changed 2 years from now 

or 3 years, you don’t have to come back to the committee at all? 

Mr. Frevps. I think the law provides 15 percent overage. 

Senator ANperson. Yes. So it is 15 percent over $30 million? 

Mr. Frevps. Insofar as a submittal under that provision with re- 
spect to 45 days is concerned. 

Senator Anperson. Mr. Diamond, if the Joint Committee felt this 
was a bad deal, it can’t do anything about it, can it, except sit here 
for 45 days and then it becomes effective. 

Mr. Diamonp. It can legislate to keep us from entering into the 
contract. 

Senator ANpErRson. But you can’t pass a resolution saying it is not 
a good contract. 

Mr. Diamonp. I think that is right. 

Senator Anperson. What is the real purpose of submitting it to 
the Joint Committee ? 

Mr. Diamonp. This is the law that was proposed by the Joint Com- 
mittee. 

Senator Anperson. I am not sure it was proposed by the committee 
or the Commission. I don’t know the exact geneology of all of the 
provisions of the law. I don’t think very many people do. But in any 
event, we don’t have any more to say about it at any time, do we? 

I am just trying to find out how I can get into the Congress with 
a resolution that will hold this thing up. There is nothing we can do, 
is there, except repeal the law, and the Commission would probably 
give an adverse report on repealing the law, and the President, there- 
fore, might not sign it if we got it through the Congress? 

So, really, we are in a pretty tough spot, aren’t we, if we don’t like 
it? 

Mr. Dramonp. I think your view would certainly be taken into con- 
sideration before it acted. 

Senator Anperson. I don’t know why. It hasn’t been taken into 
consideration on public projects. The Congress passed a law for two 
plants, and the President wouldn’t sign the bill, and said “Notwith- 
standing that, I will not doa thing : about it.” 
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So why should it be taken into consideration now ? 
Mr. Buspy. Senator, may I address myself to your statement? 
Senator Anprrson. Well, you are a good lawyer, obviously, or you 

— be in that position. Tell me how I can do anything under 

the law. 

Mr. Bussy. I can’t answer that question, Senator, but I would like 
to say this, that we consider in this proposal that it is highly important 
not only that the Atomic Energy Commission find an acceptable basis 
for negotiating a contract, which they have done after many weeks of 
negotiation, but that this committee find this project on its merits a 
worthwhile one. It is implicit in this that there is $18 million for 
phase 2 hanging in the balance. 

Senator Anperson. That is the only chance we get. When that 
comes before the Congress, we get a chance. 

Mr. Bussy. We think it is very desirable that hearings like this be 
held, and we think it is very desirable that it be established one way 
or another whether or not this committee thinks this is a worthwhile 
project. 

I would like, from our standpoint, to see you gentlemen let us know 
what your views on this are. If you say in your judgment that this 
is no good, we would like to know it. If you think it is worthwhile, 
we would like to know that, too, but from the standpoint of getting 
this job done, we think it ought to be fish or cut bait on this thing. We 
don’t think problems of legal technicality or General Accounting 
Office or whatever should control whether or not this committee 
thinks this is a worthwhile project. 

If this committee thinks it is a worthwhile project as the Com- 
mission has in effect already decided, then we think we ought to do all 
those things that make it possible to go ahead. If on the merits you 
think it is not a good project, the sooner we stop it and start spending 
our money on things that are worthwhile the better off we will all be. 

This, I think, really is our feeling about how much control your 
committee has over this situation. We think it is a very full measure 
of control asa practical matter. 

Senator Anperson. You are not in too much doubt about me, are 

ou? 

. Mr. Bussy. No, sir. 

Representative Hoxirietp. I would like to say that the questions 
that we ask I hope do not indicate that at all times we are against 
everything that is proposed here. But we are trying to explore the 
different possibilities that are inherent in the situation. There have 
been times when we have been instrumental, I think, in helping indus- 
try, as well as maybe standing in their way in some instances. 

Mr. Bussy. I certainly didn’t mean to imply that. 

Representative Horirretp. No. Your attitude before the committee 
has been, as far as I am concerned, very acceptable, Mr. Busby. I 
want you to also feel that the committee is not inimical to the Pennsyl- 
vania Power & Light. But we are trying to explore these possibilities 
and this is a somewhat different arrangement in that it sets forward 
a date for a tentative proposal. 

Actually, the basic proposal is going to be entered into 2 years from 
now. As wesee the different kinds of escape clauses which are in there, 
and they may be absolutely necessary, it occurs to us that in addition to 
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you pee and the AEC wanting to take a look at it 2 years from now, 
maybe the committee would like to take a look at it and exercise judg- 
ment on the basis of development in that 2 years. This was why I was 
asking you the question as to a straight research and development con- 
tract without the so-called commitments, which in reality are not com- 
mitments. 

Mr. Bussy. I think it would be entirely appropriate for that second 
look, of course. 

Representative Hoxirmeip. This would give all three parties, the 
Congress, the AEC, and the Pennsylvania Power & Light people, a 
chance to look at it in the 2 years’ time, and at that time to go forward. 

But, frankly, I believe that for us to tie our hands and leave the 
AEC’s hands free and your hands free at the end of 2 years is a little 
bit disadvantageous to the Congress. 

Mr. Buspy. I have no problems at all, Mr. Holifield, with the idea 
that an additional sum of money such as is being talked about here, for 
phase 2, merits further consideration. 

Representative Hoxirtetp. This will be an amount of $23 million 
and if we forgo our right to look at it 2 years from now on a tentative 
basis, you can readily see that at the end of 2 years we may feel badly 
about action that we would take today. 

And even though the $18 million might come up for our authoriza- 
tion, if we felt morally committeed by a binding contract which the 
AEC has made, we might have to go ahead against our own best judg- 
ment and authorize something. 

We have done that in the past, I think. 

Senator Anperson. Could I say there that that is precisely the 
point. Mr. Holifield helped me express what my feeling is in this 
matter. Perhaps I ought to read from page 236 of these 1956 hearings 
in which I said: I think the record ought to show for Mr. Oakes’ 
sake that we are not trying to pick on him here this morning, much 
as it may sound that way. 

We recognize that your company progressively tried to participate 
in the Shippingport demonstration but was outbid by some other 
group. But your whole attitude in it was a fine attitude that deserves 
commendation, and so forth. 

You probably recall what I said. I am not hostile to the Pennsyl- 
vania Power & Light in this, but I think that every member of the 
Joint Committee is, to some degree, a joint trustee, or other, of public 
money. I feel that if we are going to commit ourselves to $30 million 
at a time when costs rapidly accelerate and when the project may 
prove to be undesirable or slightly that way, that we ought to have 
the same chance that you are going to have 2 years from now to take 
another look at it. 

Mr. Busy. I don’t disagree with that at all, Senator. 

Senator Anperson. The contract does. The way it come up here 
it does. The contract says “Once this lays before you 45 days, and 
you can’t do a thing about it, we then will wait 2 years and we 
will take a look at it and we will transact our business with the 
Atomic Energy Commission, and we are not in the sightest bit inter- 
ested, either the Atomic Energy Commission or the Pennsylvania 
Power & Light, in what the Gama may feel about it.” 

Mr. Buspy. Senator, I felt that since $18 million of additional 
money was involved, this committee would have a hand in indicating 
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its views as to the desirability or nondesirability of that further $18 
million being spent, and that that would be the control point. What 
I am saying is that I agree that is a perfectly reasonable control 
point. 

Senator Anperson. Do you think it would be right for the Ap- 
propriations Committees of the Congress to offer Pennsylvania Elec- 
tric the right to put in $714 million of research, or the Commission, 
and then stand up 2 years from now and say, “We will not give you 
any more’ money”? 

We feel that you have presented the matter properly. It is here 
with a proposal of financial assistance, the program justification data. 
It comes in here with the $18 million in it. I think you would have 
a perfect right to say, “You folks saw that $18 million, you looked at 
it at the time. You didn’t say a word about it then. What right 
do you have to come into court now? If you wanted to come into 
court and object to it, you should have done that way back there.” 

That is why I am doing this now. I feel that the Congress ought 
to have a little something to say or at least a chance to look at it now. 

Mr. Bussy. We tried to meet that point, which is a very substantial 
one, by having a provision in the contract which says that if we come 
to the end of 1959, and technical feasibility has been found, and 
we are ready to go ahead, and we formally tell the Atomic Energy 
Commission we are ready to go ahead, within the terms of this pro- 
posal, which, among other things, calls for the AEC making available 
this additional $18 million, knowing that we can’t control today 
whether that $18 million would be available we put in the contract the 
provision that under those circumstances we said we were ready to 
go ahead, technical feasibility had been found, but the $18 million 
was not forthcoming, then, of course, the program would terminate, 
and the effect would be that we would not be obliged to refund, 
under those circumstances, the $7 million to the AEC. 

That is the way we dealt with it in the contract. 

Senator Annerson. I don’t think you should be under those cir- 
cumstances. I just wish there might be some way where a little 
review could be given to the Joint Committee, and, through it, to 
the Congress, when that first 2-year period expires. 

Mr. Frexps. Senator, I would hope that if that is the wish of the 
committee, I don’t know why we couldn’t work it out in some fashion 
so that there would be a look. There is an advantage, I think, that 
has not been touched on, though, in looking at this as a project that 
would carry through to completion, hopefully, and where an author- 
ization in advance would help. 

Admittedly, looking at this some time before phase 2 is invoked, 
if it is a desire of the committee, to review it again at that stage, 
then that is a consideration. 

But I believe authorization at this time, all the way through con- 
tingent on technical feasibility, of course, and then on everyone being 
on board on going ahead, would be an advantage to program this 
as something that goes through to a reactor that is going to be built. 
They take certain obligations. I don’t look on this $7 million exactly 
as completely in the context as a refund to the Government. It is 
also a compulsion on them so that they don’t frivolously decide not 
to go forward with this. 
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I am sure they wouldn’t. But if you get these things started, and 
im get this group at Westinghouse, you get Pennsylvania Power & 

ight acquiring sites, you get many things going on probably during 
this phase 1 or near the end of it, that I think will gather momentum 
here. The reason we put the whole authorization forward at this 
time is I think the law requires that cooperative programs be put 
forward. When we go out with industrial contractors, I think it 
helps when you have an end objective more than just research and 
development, Mr. Chairman, which, maybe, would be what the first 
phase of this would be. So if the question is to come back and look 
at this again on phase 2, we could surely work out something to do 
that. I think there is still an advantage to getting the overall au- 
thorization, though, at this time. 

Representative Hosmer. There is another side of the coin, which 
Senator Anderson mentioned. When you come back, the situation is 
a little bit changed, and the Commission is breathing hot and heavy 
to have them go ahead, but these people are a little more reluctant 
than they are now, and will want some of these figures boosted up 
a little bit. 

We don’t want this review used 2 years hence as a lever. The way 
you have it set up now, you have a straight deal, with a price and 
maximums and so forth. 

Mr. Frerps. That is right. 

Representative Hosmer. Will you protect yourself on that if you 
make this change as suggested? I bring it up because it is a very 
practical consideration. What you are essentially buying is a con- 
tinuous program, and inserting a compulsion for them to go ahead 
with it. 

But in this 2-year-from-now review, we wouldn’t want to either re- 
duce that nor provide an opportunity to work a more advantageous 
deal for them as against the Government than set forth here. 

Mr. Frexps. I had more in mind something of a report to this com- 
mittee at some stage before you invoke phase 2, rather than changing 
the considerations and conditions of the proposal, or the aspects of it. 

Senator Anperson. I will agree with that definitely. I think the 
point Mr. Hosmer makes is a good point. You have to protect your- 
self the best you know how. i am only trying to point out that the 
joint committee is set up a little differently than most of the con- 
gressional committees, and it has to stand as telling the rest of the 
Congress that everything is all right. We have a responsibility to 
take a hard look at this financial deal. It may be a fine financial deal. 
It may be all right. I happen to be one of those who is extremely 
enthusiastic about this type of approach. 

Representative Horirretp. I happen to be the same way. I think 
from a technical standpoint, this is something that ought to be done. 

Senator Anperson. So do I. On top of that, I have had some 
people telling me that they think a very substantial breakthrough in 
this field is about to be either announced or soon to be announced that 
may give a lot of encouragement to this whole program. 

If so, it is a very fine way to proceed. I would like to see you go 
ahead. I have no objection to Pennsylvania Power & Light doing it. 
I have no objection to the private utilities coming in and doing it. I 
have said over and over again that as far as I am concerned, this hasn’t 
been a public versus private power fight. 
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I had written to Willis Gale after he made his speech in which he 
advocated that they go ahead and develop on the basis of about the 
proportions that they had in the generation of power, and he said it 
would be a pretty good idea, that there would be 6 plants built by pri- 
vate industry to every 1 that was built by public groups. 

That doesn’t worry me a particle. I want to see it go ahead. But 
I want to see every possible bit of protection. 

Mr. Frecps. I think it could go forward with the authorization such 
as we are talking about, with a review of some kind before phase 2 is 
invoked. I think there are some definite advantages on the Govern- 
ment side to this. I would wager from the little knowledge I have of 
some of this business, that if they have this proposal as opposed to a 
straight research and development contract, they would get more out 
of their research dollars than they would just as a straight research 
contract. 

This is the way things work. When you have an objective at the 
end, you are going to do your best to get there. If we had the author- 
ization that we have requested, and we meet the conditions that are 
proposed in here—that this would only go forward if it proves fea- 
sible, with the conditions as they are proposed in here, proving out— 
then this thing will go much more rapidly than to have other repro- 
graming or considerations coming in at a later date, a new direction 
to be taken. 

Representative Hosmer. There is just one other question I want to 
ask you about this 2-year-from-now review. Can it be wrapped up in 
such terms as it does not have an adverse effect upon the scientific per- 
sonnel engaged in the program, that is, so that they wouldn’t say, 
“Well, we have just a 1- or 2-year thing here,” and then somebody 
else comes along and says, “Well, we will give you a 5-year contract,” 
and the people are taken away. Can it be done to avoid that type of 
situation ? 

Mr. Frevp. I haven’t really thought too much about it. I would 
think it could be; yes, sir. 

Representative Hosmer. That is important to my mind, as I indi- 
cated this morning. We have this migrant scientific personnel prob- 
lem that it not doing the country any good. 

Mr. Frexps. I think it would proceed on the basis that so long as 
this is meeting with successes, meeting the conditions of this proposal, 
when this report comes in on phase 1, if it looks good, it will go ahead. 
After all, we all negotiated in good faith, and if we do prove to come 
up with something that is good, it ought to go forward. I would 
think we could design something. I don’t know that it would be 
something that would be—well, I am not enough of a lawyer to say 
whether it can be a requirement of law, Senator. 

Senator Anperson. Didn’t you think at one time, General Fields, 
they would have to come in at the end of 2 years on phase 2, and Mr. 
Morris, I believe, felt the same thing? 

Then Mr. Diamond said that wasn’t the way the law was. 

Mr. Dramonp. I heard Mr. Morris make the statement last week 
when the Florida proposal was before the committee. I should have 
perhaps jumped up at that point and corrected Mr. Morris. But since 
the Pennsylvania Power & Light proposal was not before the commit- 
tee last week, I thought we could correct it today. 
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Senator Anperson. You corrected it to the great disadvantage of 
these people, because it scares us now. We might take a position on 
Florida Power & Light we would not have taken otherwise. 

Mr. Frexps. I had clearly in mind that we would be up in 1959 for 
the authorization for $18 million. 

Mr. Ramey. Do you need that for 1959? 

Mr. Frietps. In a sense I have been talking about we are going to 
be negotiating, getting this project set up, and I think it would be 
well to have the authorization. It isn’t absolutely necessary, perhaps. 
It has been our judgment that it should be in 1959. 

Senator Anperson. Then we really would be foreclosed, wouldn’t 
we? That would make sure that we wouldn’t get a look at it. 

Mr. Fretps. That was not the intent, Senator. 

Well, sir, it has been my feeling that programs that are authorized 
in advance so that you know what the purpose is and the intent, go 
better during their research and development period than when you 
have to come in with subsequent authorizations. 

Senator Anprerson. They have to come to you. You don’t mind 
them coming and talking to you, but you just don’t want them talking 
to us. 

Mr. Fretps. I am willing to come and talk to you, sir. 

Mr. Ramey. Would there be any objection, 1f your legal opinion is 
correct, that you aren’t required to submit this under the 45-day pro- 
vision, would there be objection to having a provision in the 1959 
authorization when these funds are authorized to provide for the 
resubmission of this at the time you hit phase 2? 

Mr. Dtamonp. I think this raises the question that Mr. Hosmer 
raised a few minutes ago. I think the committee perhaps ought to 
think about that. 

Mr. Fretps. Could we study this and be prepared on this question 
when the 1959 authorization is before you? That would probably be 
a good time in which to deal with this question specifically. 

‘We can look at it in the meantime in the light of this discussion 
and see what we would recommend at that stage. 

Mr. Ramey. The question was whether if we had, in addition of the 
authorization of $18 million, at the time it reached the phase-2 project, 
it be resubmitted for review under the 45- -day provision. 

Mr. Fretps. I was suggesting that we be prepared for comments 
specifically on that, sir, at that time. 

Representative Hoxrrretp. I am certainly not antagonistic to the 
procedure in this field of the homogeneous reactor. I think it is high 
time, and I thought it several years ago, that we get on with this job. 
But I think you ‘understand the position that we are in in relation to 
this particular proposal compared with other proposals that have been 
before us. They have been firm in nature. This is really tentative 
in nature. I would like to think this over myself a little bit. I cer- 
tainly would not want to lightly say “No,” or unthoughtfully say 
“Yes” too quickly on this. 

Mr. Frerps. Part of this comes from the fact that this is a more ad- 
vanced reactor in generations, or whatever the word is here, than some 
of the others have been. 

Representative Hotirrecp. You are actually taking a longer gamble 
on this than you are on some of the other types. 
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Mr. Frexps. Yes. 

Representative Horirretp. You are really jumping over a fair-sized 
prototype here into almost a full size—well, it is a full size. You are 
jumping over the intermediate step, actually. That is, you are tenta- 
tively jumping over it. 

Mr. Fretps. It isa good jump. 

Mr. Weaver. Mr. Holifield, if I may, I would like to refer to Mr. 
Hosmer’s remarks. Speaking as one who was responsible for the 
technical organization which will be doing this job, I think it is tre- 
mendously important that all of us, oursely es, Pennsylvania Power & 
Light, the Commission, and the committee, be completely familiar 
insofar as possible with the progress that is being made on this work 
over this 2-year period, and that some method be developed so that 
we don’t come to a day, January 1, 1960, or something like that, when 
we are going to make a decision affecting a whole project and a lot 
of people and ev erything like that. 

There must be a way so we could feel our way as we go along and 
know better how things are progressing, and be able to take steps suf- 
ficiently in advance of any deadline so that we can handle ourselves 
properly with people as well as the technical work. 

Representative Hoirrerp. How about this type of arrangement: 
Assuming that this committee, and, of course, we would have to con- 
sult with the committee members, ‘authorized a $7 million research- 
and-developmente program, with this type of a general program in 
mind, and we take another look at this on January of next year. You 
would have some time behind you, you would have the expenditure 
of at least a year, half your program, probably, at that time, half 
of your research program I am talking about, your phase 1 research 
program, and we would take a look at it then. There will be another 
authorization bill up in 1959, that is, for 1959-60. The one we are 
talking about now is for 1958-59 or fiscal year 1959, and then we 
would be talking about 1959-60, the fiscal year 1960. 

Do you think that would be of any disadvantage to you? It would 
at least give us a year’s experience to look at this thing. 

Mr. Weaver. I think this is in line with the suggestion I was 
making. I don’t know how formally we do this. I am suggesting 
that you gentlemen who are interested and responsible should know 
what is going on. This could be accomplished in several ways. I 
think you should determine that. 

Representative Hotirretp. We could, of course, utilize the 202 hear- 
ings in January of 1959 for a report, or February of 1959 for a report. 
I think you folks would be further along. You would be in a better 
position at that time than you are at this time, because you are proj- 
ecting your thoughts 2 years. 

Mr. Weaver. I would like to emphasize that we will be, as between 
Pennsylvania Power & Light and Westinghouse, regularly reviewing 
our program and our pr oblems. 

Representative Horirterp. I realize you will, but we will not. This 
is the point I am soliciting—the idea of considering letting us in on 
the review on the basis of an annual type. 

Mr. Bussy. Mr. Chairman, on that point I would like to say just 
this, that it seems to me there are some advantages in continuing the 
1958-59 program as it is set up because that program has been set 
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up under the leadership here, really, of Dr. Johnson, to produce a 
certain given result. Of course, we cannot be sure it is going to pro- 
duce it, but it is designed to produce a given result: Namely, to look 
at all of these major-problem areas which we have to have reasonable 
assurance on before you can commit on building plant. 

There is a steam factor. You get the ball going, and you keep it 
going, and you are making progress toward that objective. You 
have the carrots dangling out there at the end of a stick and at the 
end of 2 years you hope to reach that point. It seems to me there is 
advantage i in keeping the impetus of motion and objective and target 
that is all wrapped up in that concept. At the same time we agree 
fully with you that it is wise to have check points as you go along. 

One of the built-in advantages of this arrangement is that it is not 
in our interest at all to delude the joint committee about the prospects 
of this project, because we have an economic incentive for our saying 
as soon as we find it is no good to say so. 

We would just be pouring our own money down the drain then, if 
we knew a year from now it was technic: ully infeasible and we kept) on 
spending money. Then we would know we had a bigger amount to 
reimburse to AEC. 

Represent: ative Hoxirretp. If we made the $7 million available for 
the 2 years’ research and development, and then a year from today we 
look at the phase 2 feasibility program and consider its authorization 
at that time in the same good faith that you folks are going to look at 
it, and AEC is going to look at it, it would seem to me that this might 
be a reasonable way to go ahead. 

Mr. Buspy. It seems very sensible to me. Indeed, we tried last 
year, and this year, and we would certainly have in mind to do the 

same thing next year, in the 202 hearings, to lay before you gentlemen 
a full progress report on how the program is coming along. 

Representative Honirrep. I think that type of an arrangement 
would probably be worked out between the AEC and the committee, 
if the rest of the members of the committee would follow the recom- 
mendation of this subcommittee. 

Are there any further questions that we should go into on this? 

Mr. Ramey. Could you describe the manner in which U-233 would 
be processed under your arrangement in a homogeneous reactor? 

Dr. Jounson. Do you mean chemically reprocessed ? 

Mr. Ramey. Yes. 

Dr. Jounson. We have two methods under consideration. One is 
to build a reprocessing plant, similar to the Thorex plant now in oper- 
ation, either as part of the plant or on the same site as the plan. 

The second alternative would be to fatswise reprocess. That is to 
remove a portion of the fuel and send it to some centralized reprocess- 
ing plant. 

In the $57 million cost estimate we have submitted, this is on the 
basis of having a plant site reprocessing plant as an overall part. 

Mr. Ramey. Would the development of that involve any AEC re- 
search and development assistance ? 

Dr. Jounson. There is money in the program for the development 
of what we call the head end and the tail end of the process. That is 
taking the fuel from the plant and preparing it for the Thorex type 
reprocessing, and equipment for reslurring the fuel at the far end of 
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the reprocessing plant. The part in the middle has essentially al- 
ready been developed in the Thorex process. ; 

Mr. Ramey. Does the contract permit Pennsylvania Power & Light 
to install a larger turbogenerator set than the estimated reactor out- 
put? In other words, the reactor output is estimated from 70 to 150 
megawatts. Would you put ina 150-Megawatt generator even though 
you would estimate the reactor at 100 in order to make the extra power 
later? Shippingport is 100, although the estimate output was 60 so 
far as the reactor was concerned. 

Mr. Bussy. Mr. Ramey, we are just not far enough along to answer 
that. I appreciate, it is the Shippingport situation, for example, 
where you put in a big enough machine to handle additional heat 
output. We would consider, of course, the potential of the reactor in 
terms of the size of machine we put in. 

We just don’t know enough yet. We don’t know, for instance, the 
relative gains and disadvantages of a 70,000 machine against a 150,000 
machine. 

That is why we left open the range as to the size of the reactor and 
the size of the turbine both. I think maybe sometime in the future, 
though I couldn’t tell you exactly when, we are going to make a de- 
cision on that, of course. But we have not made it yet. 

Representative Horirretp. Enlighten me on this point: In a case 
like this, would you have two machines, say, of 75,000 capacity, or 
would it, of necessity, be one large machine? 

Mr. Buspy. Economics would dictate one machine, 

Representative Horirrecp. One large one. So, in effect, if you did 
put in a large machine, would you be gambling on an increase in 
efficiency of the reactor somewhat between the 70 and the 150? 

Mr. Bussy. No, sir. 

We are thinking of a variable in the size of the reactor as well as a 

variable in the size of the turbine. 

Representative Horirrerp. What were you thinking of as the size 
of the turbine? 

Mr. Bussy. When we said a turbine output electrical of 70,000 to 
150,000, we were really saying that we had in mind a reactor range 
which would be of a size to produce heat that would go either with a 
70,000 as a low point or, as a high point, 150,000 electrical. What we 
are really saying is we haven’t decided whether this would be a 4-loop 
reactor plant, or a 3-loop reactor plant, or a 2-loop reactor plant. 

Representative Horirrerp. Do you think you would be in a position 
a year from now to make that decision ? 

Mr, Bussy. We would be a lot closer to it. 

Representative Hoxrriretp. Your estimate on cost was 150. 

Mr. Bussy. Right. 

Representative Horrrretp. Argonne, I think, sort of got caught in a 
situation, due to a number of factors, that it can produce a lot more 
power than they have electrical facilities to take it off. 

Mr. Bussy. Either way it is an expensive decision if you don’t do it 
right. 

Mr. Weaver. But I think it is a decision that has to be deferred 
until you know enough to proceed with the plant. 

Representative Hosmer. It is all speculation, 

Mr. Weaver. Yes; exactly. 
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Mr. Davis. And there is more latitude to be wrong in a boiling 
water plant than any other kind. 

Mr. Weaver. And especially where we know the plant capability 
but not the fuel. 

Representative Ho.irtep. Is there anything further? 

Representative Hosmer. No. 

Representative Hotrrietp. At this time I think I will ask the AEC 
witnesses to stay in executive session for a few minutes, 

We will excuse you gentlemen at this time. Thank you very much 
for your attendance today, particularly on Saturday. 

We do not like to work on a Saturday any more than you do, prob- 
ably, but we usually find ourselves doing it. 

Mr. Fretps. Mr. Chairman, I want to say on the side of the Com- 
mission we appreciate your doing it. 

Representative Hoxrrreip. One of the reasons we had to have it 
today was because the Easter recess is coming up, and we have some 
other things to tend to next week. 

We wanted to get this hearing on the record before the Easter 
recess, as you know. 

Mr. Fiexps. This is a very hard working committee. 

Representative Hoxtrretp. I think the Westinghouse people also 
had problems next week. 

Mr. Weaver. We did, and we greatly appreciate your consideration 
in establishing this date. 

Mr. Bussy. We thank you. 

Mr. Chairman, would it be wise for the record in these hearings 
to include the testimony and the program report that was filed in the 
section 202 hearings just a short while ago? 

Representative Hottrretp. We will accept it for the file. It was 
put in the 202, wasn’t it? 

Mr. Bussy. Yes, we can incorporate it by reference, I should think. 

Representative Hotirretp. Incorporate them by reference and the 
committee will decide whether to print it or not in these particular 
hearings. (See Hearings on Development, Growth, and State of the 
Atomic Energy Industry, pp. 277-293.) 

Thank you gentlemen. 

(Subsequent to the hearing, the following correspondence and docu- 
ments pertaining to this proposed project were received for the 
record :) 

CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
March 26, 1958. 
Hon. JOSEPH CAMPBELL, 
Comptroller General, General Accounting Office, 
Washington, D. C. 

Dear Mr. CAMBELL: Under section 111 b. of the Public Law 85-156, the AEC 
Authorization Act for fiscal year 1958, the Atomic Energy Commission, before 
entering into any arrangement, must submit the basis of the proposed arrange- 
ment to the Joint Committee, and a period of 45 days shall elapse while Congress 
is in session unless waived by the Joint Committee. 

On Saturday, March 22, 1958, the Subcommittee on Legislation of the Joint 
Committee held a hearing concerning the basis of proposed arrangement No. 
58-111-6 (copy enclosed). Representatives of the Atomic Energy Commission, 
the Pennsylvania Power & Light Co., and the Westinghouse Electric Corp. 
testified during this hearing, and a copy of the transcript of the hearing has 
been delivered to staff members of the General Accounting Office. 

During the hearing certain questions were raised concerning the proposed 
arrangement, including the following: 
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In view of a lack of a definite obligation on the part of the proposers to 
construct and operate the reactor, is the proposed arrangement consistent with 
the program justification data submitted to the Joint Committee during the 
hearings on the authorization bill (Public Law 85-156) last spring? 

Does the provision of payments retroactive to January 1, 1958, circumvent 
the intent of section 111 b. of Public Law 85-156? 

Funds are requested at this time only for phase I of the proposed contract 
(1958-59, $7 million). Would the Commission be authorized to proceed with 
phase II of the contract without resubmitting the proposed arrangement to the 
Joint Committee and the Congress? 

The above questions are indicative of only some of the questions raised 
during the hearing. It would be appreciated if you would review the transcript 
of the hearing and furnish an opinion as to the proposed arrangement, including 
an opinion as to the matters raised by the above questions. 

Your cooperation is appreciated. 

Sincerely yours, 
CHET HOLiFIeELD, 
Chairman, Subcommittee on Legislation. 


COMPTROLLER GENERAL OF THE UNITED STATES, 
Washington, April 8, 1958. 
Hon. CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR Mr. CHAIRMAN: Reference is made to your letter of March 26, 1958, 
requesting our opinion on the proposed arrangement between the Atomic Energy 
Commission and the Pennsylvania Power & Light Co. and Westinghouse Elec- 
tric Corp. for the furnishing of research assistance by the Commission in 
connection with the development of a single-region slurry homogeneous-type 
reactor operating on the thorium-uranium cycle. 

The basis of the proposed arrangement was submitted to the Joint Com- 
mittee on Atomic Energy on February 24, 1958, in accordance with the re- 
quirements of section 111 b. of the AKC Authorization Act for the fiscal 
year 1958 (71 Stat. 409-410), and on March 22, 1958, your subcommittee held 
a hearing on the Commission’s request for a waiver of the 45-day waiting period 
otherwise required by section 111 b. Your letter mentions several questions 
which were raised during the hearing concerning the proposed arrangement, 
including the consistency of the arrangement with the program justification 
data submitted to the Joint Committee in support of the 1958 AEC Authoriza- 
tion Act. 

Section 111 b. of that act provides in part as follows: 

“(b) Before the Commission enters into any arrangement * * *, the basis 
of which has not been included in the program justification data previously 
submitted to the Joint Committee on Atomic Energy in support of authorization 
legislation approved in accordance with the provisions of section 261 a. (2) 
of the Atomic Energy Act of 1954, as amended, and which involves appropria- 
tions authorized by subsection (a) of this section, the basis for the arrange- 
ment * * * shall be submitted to the Joint Committee, * * *: Provided, how- 
ever, That the Joint Committee after having received the basis for a proposed 
arrangement, or amendment thereto, may by resolution in writing waive the 
conditions of or all or any portion of such forty-five-day period: Provided 
further, That such arrangement or amendment shall be entered into in accord- 
ance with the program justification data described above and the basis for 
the arrangement or amendment submitted as provided herein: * * *” 

The purpose and intended effect of section 111 (b) is stated at pages 33-36 of 
the House report on the bill (H. Rept. 978, 85th Cong., 1st sess.). The following 
language appears at pages 34-35: 

“The second proviso in section 111 (b) provides that such arrangements or 
amendment must be entered into in accordance with ‘program justification data’ 
submitted in connection with the hearings, and with the ‘basis’ of the arrangement 
as described above. The phrase ‘program justification data’ was intended to 
include the scope, policies, and criteria of the various ‘rounds’ of the Commis- 
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sion’s power demonstration program, as explained by the Commission and 
interpreted by the committee at the time of the hearings and outlined in 
committee reports. It also includes the fianncial and other data submitted as 
to the cooperative program generally, and as to particular projects, as set forth 
by the Commission and interpreted by the committee during the hearings and 
outlined in committee reports. 

“The effect of the requirement with respect to conformance of arrangements 
with program justification data, as above described, would be to prevent the 
Commission from changing its rules and criteria after congressional review 
during the authorization process. The scope, rules, and criteria of the various 
rounds of the program could be changed only in connection with resubmission 
in a subsequent authorization hearing by the Joint Committee.” 

The proposed P. P. & L.-Westinghouse arrangement is under the third round 
of the Commission’s power demonstration reactor program, and it must, there- 
fore, accord with the program justification data for that round which was 
submitted to the Joint Committee in support of the Commission’s 1958 authoriza- 
tion act. The original announcement of the third round on January 7, 1957, stated 
that proposals were invited— 

“* * * to develop, design, construct, and operate nuclear powerplants.” 

Other conditions of the third round invitation, particularly those concerning 
technical feasibility and construction and operation, are as follows: 

“The research and development assistance requested in the proposals must 
be well defined and for fixed dollar amounts.” 

« * oa * a 


“* * * The technology of two other types of reactors is such that construction 
of additional large-scale demonstration projects of these types within the speci- 
fied time schedule is warranted and desirable. These types are: 

“a, The natural uranium-fueled, heavy-water-moderated reactor ; 

“b. The fluid-fuel reactor system based on aqueous solutions or slurries of 
uranium or of uranium and thorium-bearing materials. 

“Other types of reactors will be specified by the Commission for construction 
as technological progress appears to warrant such announcements. 

“If industry does not submit acceptable proposals for reactor plants of the 
types considered ready for full-scale construction, the Commission will request 
additional funds to initiate such projects under complete Federal financing.” 

ab + be * * * * 


“Commission assistance will be limited to research and development. Proposers 
will be required to provide funds for plant construction. * * *” 


+ * * * * a’ * 


“Proposals also may be made by organizations which have nuclear power proj- 
ects underway. * * *” 
The Fact Sheet attached to the third round invitation contained the following 
pertinent provisions: 
“7. Types of assistance that may be considered by the Commission. 
* * * * + « * 


“c, Entering into research and development contracts with the proposer under 
section 31 (a) of the Atomic Energy Act of 1954. The Commission will con- 
sider requests for such contracts in support of specifically described research 
and development programs in connection with the design and construction of 
the reactor. The Commission will also consider requests for research and de- 
velopment assistance in connection with reactor operation in recognition of 
exigencies related to the experimental nature of the project, such as examining 
causes of fuel element failure and other experimental operations. * * * 


* * * * * * * 
“8. Criteria for acceptance of proposals. 
ok * * * * * * 


“bp, * * * The Commission will take into consideration the technological ad- 
vancement represented by the proposed design. However, the proposed design 
should not be so advanced as to require as part of the proposal a program of 
research and development of indeterminate scope, duration, and nature, or to 
result in inability to determine with reasonable accuracy any elements of 
cost where AKC assistance is requested. 
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“ce, Technical and financial competence of the party making a proposal * * * 
to meet the responsibilities entailed in the proposal, including but not limited 
to development, design, engineering, construction, ownership, and subsequent 
operation of the reactor facility proposed. 

“9. Other conditions. 

“a. Proposals must: 


* * * * * * * 


“(5) Contain a detailed budget covering capital costs and operating costs of 
the project through the requested period of the contract. 


* * a * * %* * 


(10) Specify completion of reactor construction by June 30, 1962, or earlier, 
and contain sufficient backup data to establish the reasonableness of this sched- 
ule.” 

Thereafter, on June 10, 1957, the Commission announced an extension of the 
date required in the original announcement for completion of construction of 
reactors of the fluid-fuel type. This announcement contained the following 
pertinent provisions: 

“* * * This modification to the third invitation provides for an extension of 
the required completion date for full-scale plants utilizing fluid fuel reactor 
systems from June 30, 1962, to at least June 30, 1963. This extension is ne- 
eessitated by delays experienced in the Commission’s research and development 
program which is expected to provide basic information necessary to the sub- 
sequent construction of full-scale plants of this specific type. 


® * o * * * * 


“The delays encountered in the aqueous fluid fuel development program do not 
affect the Commission’s belief, as expressed in the third invitation, that con- 
struction of a large-scale demonstration project of this type is warranted and 
desirable, and that the industrial public is therefore urged to consider this con- 
cept for inclusion in proposals.” 

A fair reading of the third round invitation and the extension compels the 
conclusion that proposals were desired for the construction and operation of 
plants of the two types specified, as well as for research and development of 
acceptable designs. The original invitation stated that construction of large- 
scale demonstration projects of these two types Was warranted and desirable 
technologically, and this belief was reiterated in the extension announcement. 
Indeed, proposers were specifically warned in the invitation that their proposed 
design should not be so technologically advanced as to require a program of 
research and development of indeterminate scope. 

In the proposers’ letter of January 15, 1958, to the Commission it is stated 
that they had been conducting research and development on the homogeneous 
type of reactor since July of 1955, at a cost of some $5.5 million. The letter 
further states that the objective of their proposal is— 

“* * * to obtain the necessary additional information required to resolve the 
question of feasibility and, if resolved favorably, to proceed with the construc- 
tion of the plant. 

“* * * More knowledge about this advanced reactor type is plainly needed. 
Our conclusion is that 2 years of further research and development is necessary 
before a prudent decision can be made as to construction of a large-scale nuclear 
powerplant of this type.” 

In line with this language, the proposal requests the AEC to assume the 
expense of research and design development during a 2-year period from Janu- 
ary 1, 1958, to December 31, 1959, not to exceed $7 million. At the end of that 
time, the AEC and the proposers will make a joint determination as to the 
technical feasibility of the proposed reactor plant assuming a plant completion 
date which could be reasonably expected from additional research and develop- 
ment, at a cost to AEC of not to exceed $18,330,000. In other words, no de- 
termination will be made as to whether or not it is technically feasible to con- 
struct a nuclear plant of the type in question until after 2 years’ research. In 
addition, the proposal also gives the proposers the right, regardiess of the tech- 
nical feasibility determination, to refuse to proceed further with the project 
upon repayment of financial assistance given by the Commission during the 
initial 2-year research period. While it is true that some of the other proposals 
AEC has considered favorably have provided that construction is contingent 
upon matters such as the proposers’ obtaining necessary licenses and approvals 
of various regulatory agencies, adequate insurance and indemnification against 
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nuclear energy hazards, and satisfactory financing within 12 months of the 
date of the contract, it should be noted that such contingencies are not matters 
completely within the control of the proposers. We believe the unilateral and 
unqualified right of the proposers in the instant case to abandon the project is 
a substantially different arrangement. 

The basic justification for undertaking the power demonstration reactor pro- 
gram was stated in a letter of August 30, 1956, from the General Manager of 
the Commission to the Comptroller General as follows: 

“The power demonstration reactor program rested on the fact that production 
of electric energy by nuclear means has not yet been shown to be competitive 
with conventional generation, and that the economics of nuclear production of 
energy are not fully known. Further, it was apparent that construction of full- 
scale plants was, at the appropriate stage in technological development, the 
best means of obtaining technical and economic information needed to deter- 
mine the economic potentialities of different reactor types. The power demon- 
stration reactor program was designed to encourage industry to construct such 
reactors with limited Government assistance, as an alternative to direct Gov- 
ernment construction. Since the Commission had a current need for the tech- 
nical and economic information to be obtained from the construction and opera- 
tion of the reactor, and since that need could be satisfied at less expense to the 
Government by offering assistance to privately financed projects than by con- 
struction of Government plants, the Commission felt warranted in offering to 
obligate itself to furnish such assistance in consideration for the proposer’s 
undertaking to construct and operate the reactor and furnish the information 
from it.” 

Essentially, it seems to us, the third round invitation, as well as those under 
the two preceding rounds, contemplated that proposals would be based on an 
existing belief by proposers in the technological feasibility of projects proposed, 
whereas the P. P. & L.-Westinghouse proposal clearly admits that it will take 
2 more years’ research before any determination as to feasibility and subsequent 
construction can be made. 

For the above reasons, we are of the opinion that the P. P. & L.-Westinghouse 
proposal is not in accordance with the program justification data previously sub- 
mitted to the Joint Committee in support of the authorization legislation here 
involved. 

Your letter of March 26, 1958, also requests our opinion on the retroactive 
feature of the proposed arrangement. As stated above, Pennsylvania and West- 
inghouse began research on this type of reactor in July 1955 and have spent, up 
to January 1, 1958, approximately $5.5 million in such work. That work is pres- 
ently continuing, at a cost to Pennsylvania and Westinghouse of approximately 
$300,000 a month. Their proposal which was made in December 1957 requested 
that the AEC assume such continuing costs effective from January 1, 1958, for 
2 years. The question which arose during the course of the waiver hearings was 
whether the proposed reimbursement by AEC of costs incurred since January 1, 
1958, which is, of course, prior to the submission of the proposal to the Joint 
Committee and prior to the making of any contract, would be tantamount to a 
circumvention of the requirements of section 111 (b) of the 1958 authorization 
act. We find nothing in section 111 (b) or in the Atomic Energy Act of 1954, 
as amended, which prohibits reimbursement of such retroactive costs. While 
the third round invitation did not mention the possibility of the reimbursement 
by AEC of costs incurred prior to the signing of a contract, neither did it pre- 
clude such a possibility. Further, the invitation stated that proposals might be 
made by organizations which had nuclear power projects underway. In the 
instant case, it will be noted that reimbursement is not sought for any costs 
incurred prior to the time when financial assistance was requested from the 
Commission. No contract has been made imposing liability for such costs on the 
Government, and the proposers are bearing the risk of having to assume the 
costs themselves in the event a contract is not finally executed. It may also be 
noted that such provisions are not unusual in other Government contracts. Under 
the circumstances, it is our opinion that the retroactive reimbursement feature 
of the proposed arrangement does not affect its validity. 

The third question suggested in your letter of March 26, 1958, is whether the 
AEC would be authorized to proceed with the second phase of the proposed 
arrangement; that is, the further research and actual plant construction and 
operation, without resubmitting the basis for the second phase to the Joint 
Sommittee. 
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As we have stated, we are of the opinion that the Pennsylvania Power & 
Light-Westinghouse proposal is not in accordance with the program justification 
data previously submitted to the Joint Committee in support of the authorizing 
legislation here involved. Consequently, the proposal in its entirety does not 
meet the requirements of the second proviso of section 111 (b) of the AEC au- 
thorization act for fiscal 1958, and neither phase of the proposal may be con- 
sidered as having been effectively submitted to the Joint Committee in the 
absence of further specific authority of law. 

In conclusion, it is our opinion that specific statutory authorization is required 


to enable a valid contract to be made on the basis of the presently proposed 
arrangement. 


Sincerely yours, 
JOSEPH CAMPBELL, 
Comptroller General of the United States. 


[S. Con. Res. 78, 85th Cong., 2d sess., introduced by Senator Anderson on April 1, 1958] 
CONCURRENT RESOLUTION 


Whereas by letter dated February 24, 1958, the Atomic Energy Commission 
submitted to the Joint Committee on Atomic Energy the basis of a proposed 
arrangement Numbered 58-111-6 between the Atomic Energy Commission and 
the Pennsylvania Power and Light Company and the Westinghouse Electric 
Corporation to provide Government assistance in the total amount of $29,341,000 
for a tentatively proposed reactor project ; and 

Whereas section 111 b. of Public Law 85-162 requires that before the Com- 
mission enters into any arrangement which involves appropriations authorized 
by subsection 111 a. thereof the basis for the proposed arrangement shall be 
submitted to the Joint Committee on Atomic Energy, and a period of forty-five 
days shall lapse while Congress is in session (in computing such forty-five days, 
there shall be excluded the days in which either House is not in sesion because 
of adjournment for more than three days), unless such forty-five day period is 
waived by the Joint Committee; and 

Whereas such forty-five day period will expire on April 21, 1958, unless af- 
firmative action is taken by the Congress of the United States or the Commis- 
sion withdraws the proposed arrangement; and 

Whereas the Subcommitte on Legislation of the Joint Committee reviewed the 
basis of this proposed arrangement at a public hearing held on March 22, 1958; 
and 

Whereas it appears that the proposed arrangement is not in accordance with 
the program justification data for the third round of the Atomic Energy Com- 
mission power demonstration reactor program, as described during the authori- 
zation hearings before the Joint Committee in June 1957, prior to the adoption 
of Public Law 85-162, particularly because it does not contain a definite obli- 
gation to construct and operate the reactor as contemplated by the third round; 
and 

Whereas the proposed arrangement does not provide adequate protection for 
the public interest with respect to patent rights on work to be financed by the 
Federal Government; and does not provide for resubmission to the Joint Com- 
mittee and the Congress of the arrangement in the event a decision is made 
at a later date to construct and operate the reactor; and contains certain retro- 
active features which may circumvent the intent of the forty-five-day review 
period required by section 111 b.; and 

Whereas section 111 b. contains a proviso that each such proposed arrange- 
ment will be entered into in accordance with the program justification data pre- 
viously submitted to the Joint Committee on Atomic Energy in support of 
authorization legislation ; and 

Whereas the homogeneous type of reactor proposed to be constructed is con- 
sidered a promising reactor concept ; and 

Whereas the Joint Committee on Atomic Energy and the Congress approve 
of private industrial participation in the power demonstration reactor program 
so long as the arrangements are in accordance with the requirements of law, 
as in other proposed arrangements: Now, therefore, be it 

Resolved by the Senate (the House of Representatives concurring), That— 

(1) the basis of the proposed arrangement between the Atomic Energy 

Commission and the Pennsylvania Power and Light Company and Westing- 
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house Corporation is not properly before the Joint Committee on Atomic 
Energy, and the forty-five day period will not begin to run until a basis 
has been submitted which is in accordance with the program justification 
data of the third round of the Atomic Energy Commission power demon- 
stration program ; and 

(2) the proposed arrangement is not consistent with the program justi- 
fication data of the third round as previously submitted to the Joint Com- 
mittee in that it 

a. does not contain an obligation on the part of the proposers to 
construct and operate the reactor ; 

b. does not provide for adequate protection of the public interest in 
connection with patent rights on discoveries made during design and 
construction of the reactor ; 

ec. does not provide for resubmission of the basis to the Joint Com- 
mittee and the Congress in the event a decision is subsequently made 
to construct and operate the reactor ; and 

d. contains retroactive features which may circumvent the intent of 
section 111 b. of Public Law 85-162 unless specifically authorized. 

(3) The Congress hereby declares it necessary and advisable for the 
Atomic Energy Commission to withdraw its proposed arrangement num- 
bered 58-111-—6 and resubmit the basis of the arrangement in a manner 
consistent with Public Law 85-162. 


(Telegram ] 


Apri 2, 1958. 
Hon. Cart T. DURHAM, 


Chairman, Joint Committee on Atomic HBnergy, 
The Capitol, Washington, D. C.: 

Following is a self-explanatory telegram which I have just sent to Mr. Holi- 
field as chairman of Joint Committee Subcommittee on Legislation. 

“Senator Anderson’s proposed resolution and remarks of yesterday have just 
been brought to my attention. On the chance that our position may not have 
been manifestly clear in the testimony given in hearings on March 22, I wish 
to state unequivocally that this company would not proceed with the homogene- 
ous reactor project as proposed to the AEC unless the project had the approval 
of your committee. I tried to make clear in the hearings that we were anxious 
that procedures for considering and acting on our project should be worked out 
in a manner satisfactory to your committee as well as AEC. We understand 
that efforts are now being made to that end. For our own part even if such 
procedures have not been worked out by the expiration of the 45 day period and 
regardless of the legalities of the situation, we would not be satisfied to proceed 
with this project if it did not meet with the approval of your committee. I am 
sending copies of this telegram to Senator Anderson and also to AEC, as well 
as to chairman Durham and Mr. Van Zandt.” 

PRESIDENT, PENNSYLVANIA Power & Licut Co. 


{Telegram ] 


APRIL 3, 1958. 
Mr. Jack K. Buspsy, 


President, Pennsylvania Power & Light Co., 
Allentown, Pa.: 

Reurtel do not question the willingness of your company to delay starting of 
homogeneous reactor project until Joint Committee is satisfied. However, be- 
cause of our experience with transfer of plans covering Nautilus submarine to 
British would not feel we could rest on our rights. My resolution not intended 
to be unfriendly but merely to protect 45-day situation. 

CLINTON P. ANDERSON, 
United States Senator. 
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UnttTep States AToMIc ENERGY COMMISSION, 


April 16, 1958. 
Hon. Cart T. DurHAM, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. DurHAM: This letter is in further reply to your letters of March 28 
and March 31, 1958, regarding the proposed cooperative arrangement with Penn- 
sylvania Power & Light Co.-Westinghouse Electric Corp. under the third round 
of the power demonstration program. 

In consideration of the questions raised in your letters and the opinion 
expressed by the Comptroller General in his letter to Congressman Holifield, dated 
April 8, 1958, we have concluded that it is advisable to seek specific authorization 
for an arrangement with the proponents on a revised basis. Accordingly, we 
propose to forward to both Houses of the Congress a request for legislative 
authorization. 

In view of this action, we hereby withdraw the program justification data 
No. 58-111-6 submitted with our letter of February 24, 1958, and our request 
for waiver of the 45-day filing period provided by section 111 (b) of Public 
Law 85-162. 

Sincerely yours, 
Lewis Strauss, Chairman. 


{Atomic Energy Commission press release, Washington, D. C., April 16, 1958] 


AEC Witt Ask SpeciFic AUTHORIZATION FOR PPL—-WESTINGHOUSE POWER 
REACTOR PROJECT 


The Atomic Energy Commission today advised the Congressional Joint Com- 
mittee on Atomic Energy that it will forward to the Congress a request for 
specific legislative authorization of a cooperative arrangement with Pennsylvania 
Power & Light Co. and the Westinghouse Electric Corp. for Commission assistance 
to the companies’ power reactor project. The Commission withdrew its earlier 
submission of the project under the terms of the 1957 legislation generally 


authorizing cooperative arrangements for assisting power reactor projects. 

The Commission stated that it was changing to the specific authorization in 
the light of the questions raised in the committee and an opinion from the 
Comptroller General. 


(For subsequent hearing where AEC requested specific authorization 
of Phase I only, of this proposed project, see hearings on AEC 
Authorizing legislation, June 10, 1958.) 

(Thereupon, at 3:35 p. m., Saturday, March 22, 1958, the committee 
recessed, to reconvene Friday, May 23, 1958, at 10 a. m.) 








REVIEW OF PROPOSALS UNDER POWER 
DEMONSTRATION PROGRAM 


FRIDAY, MAY 23, 1958 


ConGrEss OF THE UNITED STATEs, 
SUBCOMMITTEE ON LEGISLATION, 
JorntT COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 10 a. m. in room 304, 
Old House Office Building, Hon. Chet Holifield, chairman of the sub- 
committee, presiding. 

Present: Representatives Holifield, Durham (chairman of the joint 
committee), Price, and Hosmer. 

Aso present: James T. Ramey, executive director; David R. Toll, 
staff counsel, Joint Committee on Atomic Energy; and Bernard V. 
Dvoskin, GAO consultant. 

Representative Hoxtrretp. The subcommittee will be in order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting this morning to receive testimony from AEC repre- 
sentatives concerning the bases of three proposed cooperative arrange- 
ments for nuclear power projects submitted to the joint committee in 
accordance with section 111 b. of Public Law 85-162. 

These three proposed projects are as follows: The Carolinas-Vir- 
ginia Nuclear Power Associates, under the third round of the power 
demonstration program ; the city of Piqua, Ohio, and Rural Coopera- 
tive Power Association, of Elk River, Minn., under the second round 
of the power demonstration program. 

As soon as this hearing was scheduled, I sent telegrams to repre- 
sentatives of the three projects, including the reactor manufacturers, 
informing them of the meeting, and inviting them to be present and 
testify today if they so desire. 

Before we have the witnesses for the AEC, I see that we have Sena- 
tor Thurmond, of South Carolina, here, and the first one of the proj- 
ects we are going to consider is the Carolinas-Virginia Nuclear Power 
Associates project, which is a matter of great concern to him and to his 
constituents. We would invite you, sir, at this time to come forward 
and make a statement, if you wish. 


STATEMENT OF HON. STROM THURMOND, A UNITED STATES 
SENATOR FROM THE STATE OF SOUTH CAROLINA 


Senator Tuurmonp. Thank you, Mr. Chairman. 

Chairman Holifield and Chairman Durham, I have a very brief 
statement. I shall make my remarks brief and to the point. My pur- 
pose in appearing here this morning is to urge that the committee 
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waive the usual 45-day review period and give approval for the Parr 
Shoals project to enter its construction phase at the earliest possible 
moment. 

This is the kind of project that should be encouraged and supported 
by every citizen. It is a partnership arrangement, a joint venture 
shared by the Government and private enterprise. It is not an in- 
trusion by Government into the free-enterprise system, but, rather, 
this is a joint effort to develop atomic energy for peaceful purposes. 

The construction of the Parr Shoals project is an important step 
in the development of a nuclear-power system that will eventually 
cover the entire Southeast. We all agree, I believe, that we should aim 
to develop such a power system. The only question, in considering any 
specific step in that direction, is to consider whether that particular 
step is a sound and feasible one. In the case of the Parr Shoals 
project, there is general agreement that this is a wise and timely step. 

At the present time, the general economic recession has had an 
adverse effect on the economy of the area in South Carolina in which 
the Parr Shoals plant will be built. The citizens of Fairfield County 
and the counties adjoining are looking forward to an improvement in 
the economic situation there when this large construction project gets 
underway. In my opinion, the sooner we can bring about this stimu- 
lus to the economy the greater the beneficial effect. 

Finally, I would like to emphasize the fact that the Virginia-Caro- 
linas group is ready to get underway with this undertaking. If the 
waiting period can be waived, there need be no further delay. 

I, therefore, urge that the committee give its consent to the request 
that the review period be waived. 

Mr. Chairman, that is my statement. 

I want to say Mr. W. B. McGuire, from Charlotte, with the Duke 
Power Co., attorney for the CVNPA, the Carolinas-Virginia Nuclear 
Power Associates, is here to answer any questions that you care to ask 
of him, as well as Mr. Miller, the executive vice president of this group, 
and also Mr. E. C. Fidd, the engineering director of this group, and 
Dr. Schoup, from Westinghouse, who is contractor for this project, and 
Mr. Ben Martin, who attended Clemson College shortly after I was 
there, about the same time, who is also with Westinghouse. They will 
be pleased to answer any questions this morning the committee has. 

I am not going to take up your time. Thank you very much for 
your courtesy in permitting me to come over and make this brief 
statement. 

I certainly want to say that the people of my State are vitally 
interested in this project. We feel that it is a good project, a sound 
prejet, a feasible project, and it is the proper approach in this matter. 

ank you very much. 

Representative Horirretp. Thank you very much for your testi- 
mony, and we assure you that the committee will give this very careful 
consideration. Weappreciate your interest in the matter. 

We also have in the room this morning our colleague from North 
Carolina, Congressman Jonas. Congressman Jonas, would you care 
to make a statement at this time? 
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STATEMENT OF HON. CHARLES RAPER JONAS, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF NORTH CAROLINA 


Representative Jonas. Thank you, Mr. Chairman. I did not come 
over to ask permission to testify, but, since you give me the opportunity 
to do so, I would like to make one brief statement. I think I could 
summarize all that I want to say by asking that I be permitted to 
associate myself with the remarks made by the Senator from South 
Carolina. 

While the project is to be built in South Carolina, the Duke Power 
Co. and other companies in North Carolina and Virginia are interested 
in it, and the people in my district are anxious to see this project get 
underway at the earliest possible date. I do not think that I could 
add anything to what the Senator has said. We are very much inter- 
ested in it. 

Private capital is available; the company associates are ready to 
proceed, and, if the committee can use its good offices in expediting 
the plans that have to be made, the people in the district that I repre- 
sent will be very pleased at this development. 

Representative Hoxrrietp. Thank you, sir. We appreciate your 
interest in the program of your State. 

Now, our AEC representatives this morning are Mr. K. E. Fields, 
General Manager, Mr. W. K. Davis, Director of the Division of 
Reactor Development, and Mr. Delmar M. Morris, Assistant Director 
for Administration, Division of Reactor Development. 

Mr. Davis or Mr. Fields, which of you gentlemen wish to proceed ? 

Mr. Fre.ps. I believe Mr. Davis will. 

Representative Hoirrietp. Mr. Davis, you may proceed with your 
statement. 


STATEMENTS OF K. E. FIELDS, GENERAL MANAGER; W. K. DAVIS, 
DIRECTOR OF THE DIVISION OF REACTOR DEVELOPMENT; DEL- 
MAR M. MORRIS, ASSISTANT DIRECTOR FOR ADMINISTRATION, 
DIVISION OF REACTOR DEVELOPMENT; AND EDWIN FERGUSON, 
DEPUTY GENERAL COUNSEL, ATOMIC ENERGY COMMISSION 


Mr. Davis. Mr. Chairman and members of the committee, we ap- 
preciate your holding a hearing today to discuss the three proposed 
cooperative arrangements for nuclear-power projects submitted in 
accordance with section 111 b. of Public Law 85-162. 

Two of these projects, the Rural Cooperative Power Association, 
which also involves a contract with ACF Industries, Inc., for design 
and construction of the reactor, and the city of Piqua, Ohio, which 
also involves a contract with North American Aviation for design 
and construction of the reactor, were submitted under the second 
round of the Commission’s power demonstration reactor program. 
The third project, the Carolinas-Virginia Nuclear Power Associates, 
was submitted under the third round of the program. 

The program justification data for the RCPA and Piqua arrange- 
ments were submitted to your committee on April 30, 1958, with a 
request that the Joint Committee waive the 45-day review period for 
which section 111 (b) of Public Law 85-162, requires cooperative 
undertakings to be before the committee. The program justification 
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data for the proposed CVNPA cooperative arrangement was trans- 
raitted to your committee on May 16, 1958. 

The original CVNPA proposal contained certain provisions which 
would have necessitated special authorization of the project. How- 
ever, recent discussions with the associates produced a number of re- 
visions to the proposed arrangements which brought the resulting 
agreement into line with the terms of the third round of the power 
demonstration reactor program and the proposed arrangement was, 
therefore, submitted to you on that basis. 

The basis of the RCPA arrangement previously was submitted to 
the Joint Committee for review on September 16, 1957, with Ameri- 
can Machine & Foundry as the principal development and consiruc- 
tion contractor. As you know, AMF withdrew its offer prior to 
formal consideration of the proposed arrangement by your committee, 
and ACF Industries, Inc., was selected as the succeeding contractor 
for development and construction. 

We are prepared to discuss the technical and contractual aspects 
of each of the proposed projects, and to answer any questions you 
may have with respect to them in such order as you wish. 

I have a separate statement here on each of the three projects. I 
can cover them all at one time or we can take them one by one. 

Representative Hoxirretp. Let’s cover them one at a time. Begin 
with the Carolina-Virginia project. 

(The program-justification for the project follows :) 





PROGRAM JUSTIFICATION DATA—ARRANGEMENT No. 58-111-9 


































A. Name of contractors 


1. Prime contractor.—Carolinas Virginia Nuclear Power Associates, Charlotte, 
N. C. (consisting of the Duke Power Co., Carolina Power & Light Co., South 
Carolina Electric & Gas Co., and the Virginia Electric & Power Co.). 

2. Principal subcontractors.—Westinghouse Electric Corp., for preoperation 
research and development, design, and manufacture of the nuclear plant. 

Stone & Webster Engineering Corp., engineering and construction agent. 


B. Description of proposed project 


1. Objective-—The objectives of the proposed project are to bring new re- 
sources into the development of nuclear-power technology, to advance the art, 
and to accelerate the time when economically competitive nuclear power is 
achieved. These objectives are to be achieved by a proposed arrangement which, 
on the terms given below, is directed to the construction and operation of a 
heavy water-cooled and heavy water-moderated pressure-tube type reactor plant 
fueled with slightly enriched (approximately 2 percent) uranium, and designed 
as a prototype for a large-scale plant wherein operation with natural uranium 
may be feasible. The prototype nuclear powerplant will include a conventional- 
fuel-fired superheater and will be designed for delivery of steam to generate at 
least 17,000 net kilowatts of electricity. 

2. Location.—The proposed plant will be located at Parr, S. C. 
8. Technical aspects (data are approximate) .— 

Heat output : 60.5 megawatts. 

Electrical output : 17 megawatts. 

Type of fuel and amount : 3,410 kilograms UO. 

Enrichment percent U-—235 : 2.0 percent. 

Moderator : D.O. 

Coolant : D.O. 

Reactor outlet temperature : 575° F. 

Reactor pressure: 1,500 p. s. i. a. 

Steam conditions: 700 p. s. i. a., 503° F., 203,000 pounds per hour. 
4. Estimated date of completion.—June 30, 1962. 
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c. Estimates of costs (in thousands) : 





Allocation of estimated costs 


CVNPA 





1. Preoperation research and development 


2. Design, fabrication, construction, and startup: | 
Reactor ‘ 3 $18, 141 
First core | 1, 000 


Subtotal , 19, 141 


3. Posteonstruction costs: | 
Research. and Goveloesent... 0... nics o <esenicsnivsenccobsetdsesianedante ‘a 190 
Excess operating costs. .......---.-- a aiies | 5 6, O77 
Lease of plant site _- 


Subtotal 


4. Escalation: 
Preoperation research and development 
Design, fabrication, construction 
Postconstruction research and development 


Brbtetehn. 2. ceccncwiscvcaticds snyiniasttdetekatnes diaeebenatiGeth debe 
5. Use charges: 
Waiver of fuel use charges...........--- na-aieiomapruniaiaiaeeaae 
D0 use charges 





6. Grand total 


1 This is a ceiling amount. If research and development costs exceed the ceiling, CVNPA will bear the 
excess. 

2 $8,305,000 is subject to escalation, limited to 20 percent if upward. 

3 Does not reflect value of existing generating plant. 

4 Subject to escalation, limited to 20 percent if upward. 

5 Includes $315,000 for D2O losses, purification, and insurance. 

* Limited to 20 percent if upward. 

7 Estimated escalation. 

8 This is a ceiling. 

* Assumes AEC policy will provide for leasing of Ds0. 


D. General features of proposed arrangements 

1. Site—The site for the nuclear powerplant will be subject to approval by 
AEC. 

2. Construction.—The nuclear powerplant will be constructed by CVMPA. 
The major portion of the preconstruction research and development, design, and 
manufacture of the nuclear plant will be subcontracted to Westinghouse Electric 
Corp. Stone & Webster Engineering Corp. will be the engineering and con- 
struction agent. 

8. Operation—CVNPA will operate the nuclear powerplant for 5 years in con- 
junction with the system of the South Carolina Electric & Gas Co., 1 of the 
member companies sponsoring CVNPA, with which the other member companies 
are interconnected. 

4. Financial assistance——AEC will provide preoperation research and develop- 
ment assistance up to a maximum amount of $8,485,000. Of this total, 
$8,305,000 will be subject to escalation, limited to 20 percent if upward, based 
on an appropriate standard index and on the submission date of the proposal. 
Also, AEC will provide a maximum $3,132,000 in postconstruction assistance 
which will be subject to similar escalation. The maximum escalation cost to 
AEC under the above would be $2,288,000. Up to $500,000 of the above re- 
search and development may be performed in AEC facilities, if private fa- 
cilities are not available. 

AEC also will waive fuel use charges up to a ceiling of $750,000. In addi- 
tion, AEC will waive $420,000 heavy water use charges applicable to the re- 
actor operating period, if AEC receives the necessary legislative authority. 

Research and development costs to be reimbursed by AEC will include costs 
incurred by CVNPA on and after the date that the Joint Committee on Atomic 
Energy’s statutory 45-day review period for the proposed cooperative agree- 
ment lapses or is waived, whichever is earlier. 

5. Title—CVNPA will be the sole owner of the nuclear powerplant. 

6. Term.—The term of the contract will extend until the expiration of 5 
years after the issuance by AEC of a license to operate the facility. 
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7%. Indemnity.—As a licensee of the Commission, CVNPA will be subject to the 
provisions of Public Law 256, 85th Congress. 

8. Option to purchase—AKC will have the right to purchase the nuclear fa- 
cilities at any time after foundation pouring begins if CVNPA fails to continue 
the project for any reason other than termination by (a) mutual agreement, 
or (b) CVNPA’s inability to obtain necessary licenses, regulatory agency ap- 
provals, or adequate liability insurance coverage. 

9. Termination—The contract may be terminated at any time by written 
agreement of the parties. Any such termination shall be effective in the manner 
and upon the date specified in said termination agreement. 

CVNPA may terminate the contract at any time by written notice to AEC 
if construction or operation of the plant is made impossible by CVNPA’s in- 
ability to obtain necessary licenses or regulatory agency approvals, or by its 
inability to obtain adequate liability insurance coverage. The contract also 
will terminate if there is mutual agreement that results of research and 
development demonstrate that it would not be technically feasible to proceed 
with construction and operation. In any of these cases, neither AEC nor 
CVNPA shall be required to reimburse the other for any costs or expenses by 
reason of the termination of the contract, other than for costs and expenses 
which have previously been incurred by CVNPA and for which it is entitled to 
reimbursement under the provisions of the contract. 

10. Patents—ABEC will receive a nonexclusive, irrevocable, royalty-free 
license for governmental purposes on atomic-energy inventions arising out of the 
work supported by the proposers. AEC will receive all rights to inventions 
arising out of AEC supported research and development work, except that 
CVNPA and each member company, and/or each subcontractor with respect to 
its own contract, will receive a nonexclusive, irrevocable, royalty-free license. 
CVNPA and/or its subcontractor also will receive outfield rights on inventions 
in areas where they have established patent position. All subcontract patent 
provisions will be subject to AEC approval. 

11. Licenses —CVNPA undertakes to obtain all necessary licenses from the 
Commission, and such other necessary approvals from Federal, State, and local 
regulatory agencies as are required to permit the construction and operation of 
the plant and the sale or use of the energy produced therein. 

12. Information and records.—The proposers will keep available for AEC in- 
spection and study, and require their subcontractors to keep such records of 
technical, economic, and financial data as will enable AEC to carry out the pur- 
poses of the power demonstration program. The proposers also will supply, and 
will require their subcontractors to supply, to AEC for such purposes such data 
as AEC may reasonably request. The Commission and its representatives will 
have the right to inspect and audit the work, records, reports, information, data, 
and activities of CVNPA and its subcontractors under the project. The con- 
tract also will include the statutory GAO audit provision. 

13. Organization and financing.—The financial responsibilities of CVNPA to 
earry out its obligations under the definitive contract with AEC would be 
backed up respectively by agreements to be made between CVNPA and its mem- 
bers, severally, and no member would be responsible for the obligations of any 
other member. Copies of such agreements will be furnished to AEC prior to 
execution of the definitive contract and will not be changed without the ap- 
proval of AEC; except that any member company may assume the obligations 
of another upon demonstration of financial ability to the satisfaction of AEC. 


Mr. Davis. The Carolinas-Virginia Nuclear Power Associates pro- 
pose to build and operate a heavy water moderated and cooled, low 
enrichment uranium dioxide fueled nuclear powerplant of 60.5 ther- 
mal megawatts capacity, utilizing a vertical pressure tube-type of con- 
struction. The steam produced by the reactor will be fed via an oil- 
fired superheater to an adjacent existing conventional power station. 

The use of pressure tubes rather that the more conventional pressure 
vessel offers several interesting advantages, the most important of 
which is the lack of a size limitation imposed by fabrication methods. 


It is simpler, mechanically speaking, to build more tubes than to 
build a large pressure vessel. 
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It is important to the future of our heavy water reactor program 
that a reactor of this type be built and operated as an electrical gen- 
erating station under normal operating conditions since this is the 
only certain method of obtaining the data on operating reliability, 
operational problems, and heavy water losses that are essential ele- 
ments in determining power costs. 

The Commission currently is supporting a broad research and de- 
velopment program in the field of heavy water reactors and is main- 
taining close coordination with the Canadian heavy water program. 

As part of the Commission’s program, the plutonium recycle test 
reactor (PRTR) is being built at ‘Hanford to develop methods of 
using plutonium-bearing fuel elements in heterogeneous thermal 
reactors. 

This reactor, which bears some similarity to the CVNPA reactor, 
will utilize plutonium enrichment with natural uranium feed and 
will not be utilized for the production of electric power but will be 
operated principally as a test reactor. 

The Hanford reactor has been designed to provide a large degree 
of flexibility and the proper conditions for fuel element testing. 
There will, of course, be some useful information on heavy water 
power reactors developed in the course of the Hanford work and this 
information will complement the CV NPA program. 

Although the CVNPA reactor in the size presently proposed would 

require some enrichment of the fuel—approximately 2 percent—it 
is designed as a prototype for a large- wale plan wherein operation 
with natural uranium may be feasible. 

The principal provisions of the proposed contractual arrangements, 
including the undertakings and financial commitments of the parties, 
are set forth in the program justification data sheet. As indicated 
there, the total financial assistance to be provided by AEC is $14,- 
655,000, and the estimate cost to the proposers for development, con- 
struction, and 5 years of operation is $29,228,000. 

Representative Horirretp. Are there any questions from the com- 
mittee ? 

Chairman Durnam. Mr. Chairman, the notice of the proposal sub- 
mitted on August 23, 1957, gave a completion date of June 30, 1962, 
based on a “reasonably prompt acceptance by the AEC.” It is now 9 
months since the proposal was submitted and the completion date is 
still shown as June 30, 1962. 

The question, Dr. Davis, is: Is the Commission satisfied that this 
date is a reasonable one for completion? If not, does it comply with 
the announcement of the third round ¢ 

Mr. Davis. This is one of the questions we have discussed with the 
associates, and they have in turn, I believe, talked with their engineer- 
ing subcontractors, and they have assured us that they believe the 
schedule can be held to allow competion of construction by June 30, 
1962. 

This is a fairly tight schedule. Our judgment is that there is a 
pretty good chance of making it. 

Chairman Durnam. You have been assured, then, by the prime 
contractor it can be done ? 


Mr. Davis. We have been assured by the group that they believe it 
can be done; yes, sir. 


26931—58——_10 
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Chairman Durnam. And that firm is who—Stone & Webster ? 

Mr. Morris. Stone & Webster, and Westinghouse. Both provided 
the associates, who in turn have provided us, with letters very recently 
stating they have reexamined this and believe it is feasible and reason- 
able to expect completion by June 30, 1962. Our own engineers have 
also looked over this schedule and believe it is reasonable of accomp- 
lishment. 

Chairman Duruam. That gives you about 2 years and what? How 
many months? 

Mr. Davis. Four years, Mr. Durham. 

Chairman DurHam. Oh, yes; 4 years. 

Mr. Chairman, I think that is all the questions I have. 

Representative Hoxirizrip. What research and development work 
has been done on this project to date, Mr. Davis? 

Mr. Davis. There has been none carried out specifically under this 
project, since we do not yet have an arrangement with them. 

Representative Hortrieip. Does the reduction of $820,000 from the 
original proposal have anything to do with work which has already 
been done but which has not been allocated to this project ? 

Mr. Morris. No, sir. 

The principal explanation for that reduction is the shifting from 
AEC account to the associates’ account of the cost of the first core. 

Representative Horirretp. On that point, should the core be con- 
sidered as part of construction or is it an operating cost essentially ? 

Mr. Morris. It is viewed as an operating cost, and that is why the 
adjustment was made to reduce the amount of AEC assistance repre- 
sented by the cost of the first core and transferred to their own 
account. 

Representative Hoxtrretp. So that, in effect, is an additional 
funded item which should be added to the $14,655,000? Or is it 
included ? 

Mr. Morris. It is to be paid by the associates now. 

Representative Hoririexp. It is to be paid by them. 

Mr. Davis. Of course, there has been a great deal of research and 
development which has been in process in the last roughly 2 years on 
the various types of heavy-water reactors. This has been going on at 
Du Pont, and certainly Westinghouse has been making some studies 
of this on their own account. 

Chairman Durnam. That is the work you have been doing down at 
Savannah River? 

Mr. Davis. At Savannah River, and to some extent up in Wilming- 
ton, Del., their engineering headquarters. 

Representative Hortrretp. Is that general research and develop- 
ment work available to everyone? 

Mr. Davis. That is correct, sir. 

Representative Hoirrrecp. Under your third round announcement, 
you listed the natural uranium-fuel heavy-water moderated reactor 
as one of the types the AEC would request Federal financing for if 
no acceptable offer was received from industry. 

You do not consider the Carolinas-Virginia proposal to offset this 
particular type, do you? 

Mr. Davis. No, sir, Mr. Holifield. 


Representative Hoxtrteip. This is considered separately because of 
the difference in fueling? 


















POWER DEMONSTRATION PROGRAM 143 


Mr. Davis. There is alsoO—— 

Representative Hoxrrrmenp. Enriched fuel and not natural 
uranium ? 

Mr. Davis. This reactor, although it might be considered a proto- 
type for an eventual natural uranium reactor is not itself a natural 
uranium reactor and will require about 2 percent enrichment in order 
to operate. ; ) 

Representative Hoxrrretp. Your $420,000 which you estimate is a 
waiver of heavy water costs, is that a ceiling or is it just an estimate 
in which you may have an overrun ? 

Mr. Morris. This is an estimate. The $420,000, as you know, is 
listed in the column of costs to be borne by the associates. 

However, as we have noted in paragraph D4 of the program 
justification data, it is expected that AEC would waive the use charge 
on this if our pending request for legislative authority to do so is 
enacted. 

Representative Horirreip. This is an item that is dependent upon 
legislation for these types of reactors? 

Mr. Davis. That is correct, sir. 

Mr. Morris. The arrangement between AEC and the associates with 
respect to this item is dependent upon that legislative action. 

Mr. Tout. May I ask a question ? 

Representative Horrriretp. Go ahead. 

Mr. Tort. The way you have your sheet shown, it assumes there 
would be no legislative action and this item is listed as a cost to the 
proposer ; is that correct ? 

Mr. Morris. At the present time it has to be in their account. 

Mr. Toru. Therefore, if the legislation were enacted, their partici- 
pation would be reduced from the figure shown here; is that correct? 

Mr. Morris. Yes. 

Mr. Frevps. And it would appear in the AEC column. 

Representative Ho.irtetp. We see in your terms there is an option 
to purchase any time during the 5 years, if the CVNPA fails to con- 

tinue the project for any reason other than termination by mutual 
‘ agreement or inability to obtain the necessary license or adequate 
liability insurance. 

In that case, assuming the work has progressed, is the AEC obli- 
gated te repay the CVNPA for the contribution they have made up 
to that time, or do they just take over and finish it? 

Mr. Morris. It is expected that a price would be negotiated if we 
exercised this option. 

Representative Hotirretp. What certainty do we have that the 
CVNPA will go through with the deal ? 

Mr. Morris. This option would only apply in case there is default 
of the contract. 


Representative Horrrrecp. And default would only be on those 
terms that are included here? 

Mr. Morris. The understanding, Mr. Holifield, is that this is a 
provision that would be applicable in case of default without preju- 
dice to any rights the AEC might have if there was default of the 
contract by CVNPA. 


Chairman Durnam. Is there any difference in that and the con- 
tracts we have made heretofore? 
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Mr. Morris. This provision is very similar to a similar option that 
appears in the Yankee contract, the Northern States, and the PRDC. 

Chairman Duruam. That is what I thought. That means, of 
course, the 4 companies would have to fail, not just 1 of the com- 
panies pull out. Would that be true? It is a separate corporation, 
is it not? 

Mr. Morris. We are contracting with the associates, which is a 
separate corporation backed up by commitments from the four mem- 
ber companies. 

Chairman Durnam. That would not make any difference, then. 

Mr. Morris. As long as the associates met their obligations under 
the contract this would not come into play. 

Chairman Durnam. That is right. 

Representative Horirmrp. Will you explain paragraph 10 in re- 
gard to patents? 

Mr. Morris. If you have in mind the research and development 
information—— 

Representative Horirrecp. The rights to be received, it says here 
in connection with paragraph 10 on patents, are outfield rights to 
be received by the group and its subcontractors. 

Will you please ‘describe that? What is your understanding of the 
patent rights to the Government? 

Mr. Morris. Basically, the AEC will receive title to inventions 
arising out of the work AEC pays for and will give to CVNPA 
and/or its subcontractors nonexclusive irrevocable royalty-free 1i- 
cense, and they will also receive certain outfield rights in inventions 
in certain areas where they have established patent position. 

That is to say, in connection with components that are outside of 
the reactor proper, items such as motors and pumps, and only with 
regard to standard applications of those tanita type components. 

Representative Horrrretp. That is where they have established that 
by the expenditure of their own money and established an independ- 
ent patent position ? 

Mr. Morris. Yes, sir. 

Representative Horirretp. Without the utilization of any Federal 
financing ? 

Mr. Morris. Yes, sir. 

Representative Hoxirreip. In those particular fields I am speaking 
of. 

Mr. Morris. It is standard types of equipment. 

Representative Hortrrecp. That is what you mean by outfield 
rights ? 

Mr. Morris. Yes, sir. 

Mr. Tou. On those so-called outfield items, would there be any 
Government financing on those? 

Mr. Morris. No; these would be patents on items of equipment on 
which they have an established position. That is, to give an example 
in this case, if Westinghouse uses in this a pump similar to one which 
they have developed themselves and normally sell, they would have 
the right to the patents on such equipment. 

Chairman Durnam. And if you improved a heavy water tube or 
something like that, where you ‘had invested money in it, the patent 
rights would accrue to the United States Government? 
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Mr. Morris. Yes. 
tepresentative Horirretp. Where there was a mingling of Federal 
and private funds ? 

Mr. Morris. For these particular items that I have been talking 
about, even though they may have developed an improvement to 
something they previously had developed themselves with funds un- 
der this project, they would have the right to such equipment. 

Representative Hotirrerp. Let me understand that. They have a 
basic patent on a tube, for instance, and then with mingled funds, 
private and Federal funds, they evolve an improvement. Are you 
telling the committee that this would give the CVNPA the right to 
file on that improvement, notwithstanding Federal funds were in- 
volved ? 

Mr. Morris. That is my understanding, sir. Perhaps our counsel 
could clarify this. 


STATEMENT OF EDWIN FERGUSON, DEPUTY GENERAL COUNSEL, 
ATOMIC ENERGY COMMISSION 


Mr. Feravuson. I am Edwin Ferguson, Deputy General Counsel of 
the Commission. 

We have normally in contracts of this type in our patent provisions 
a provision under which the contractor does retain these outfield 
rights with respect to improvements on inventions that are under his 
basic patent even though the Government finances the work. 

In those cases normally, however, the Government also retains a 
license to use the invention for governmental purposes. 

I am not acquainted with the details of this negotiation enough at 
this point to answer the question of whether that additional caveat 
is applicable to the patent provision now negotiated. 

Representative Horrrretp. What would prevent you, then, from 
taking part of the $14 million of research and development which is 
furnished by the Government and utilizing that to improve devices 
on which you already have basic patents, and then accrue to your 
private advantage such improvements—and this is a rapidly growing 
art—for your own private patent designs? 

Mr. Fereuson. I suspect the answer to that question, Mr. Holifield, 
lies in the control we have over the direction of the research and de- 
velopment work. 

Representative Hotirrecp. That is not an answer to me. Because 
you have direction of the research and development work; is that 
what you said ? 

Mr. Fercuson. Yes, sir; that is what I said. 

Representative Hourrretp. Then it will not be done in Government 
laboratories but it will be done with Government money ? 

Mr. Fereuson. Under the programs that the Government approves. 

Mr. Davis. Our arrangement calls for the Commission to approve 
the research and development programs to be carried out as a part of 
this, and this is because of the fact that there are already programs 
in this field at Savannah River and other places and we want to be 
assured there is no unnecessary duplication of work there. 

It would also serve the purpose of making sure that the money is 
not spent merely to improve the patent position of the people doing 
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the work. This is the kind of control that we have over these particu- 
lar development programs. 

Representative Hoirtetp. Do you consider you are guarding the 
taxpayers’ interest when you furnish millions of dollars for research 
and development and include in the contract a waiver of such patent 
equities as may be developed by the expenditure of public funds? 

Mr. Davis. This, as I understand it, would only be in this one area. 
Basically, the 

Representative Hoxirrerp. Regardless of how many areas it is in, 
the principle is involved. 

Mr. Davis. This, as I understand it, is a normal patent position, 
or type of a patent arrangement that the Commission makes on 
research and development contracts and is consistent with the basic 
policy of the Commission that it will take and dispose of the patent 
rights for things for which it pays. 

But it does in some cases allow the people in areas where they already 
have established a patent position, where they have already done a 
great deal of their own work, to take these rights in what is called 
the outfield, which is the area not directly connected with the atomic- 
energy business. 

Chairman Durnam. You are, in effect, saying to us, of course, the 
research and development work already done would extend, as far 
as the AEC’s rights are concerned, in the improvement of something 
that you have already done basic research work on. 

If it happened to be improved because of the fact it is in this reactor, 
you would still retain the AEC’s authority on the patent rights ? 

Mr. Davis. Yes; I believe that is right. 

Chairman Durnam. If I understand it correctly. 

Representative Horrrreip. I understand it differently. I under- 
stand if the private company has a basic patent and the AEC fur- 
nishes several million dollars in research and development on this 
particular reactor, and if part of that money is spent and it results 
in patentable improvement on the basic patents, that without any com- 
pensation the private company is granted these additional patent 
rights which have been paid for, in effect, by Government money. 
That is the way I understand it. 

Mr. Ferauson. Mr. Holifield, I think perhaps that is where we are 
a little bit at odds here. 

What we are talking about here is a mixed situation in which the 
Government is putting up some money for research and development, 
the private company is putting up some money for research and 
development. Only in this situation is our patent position that the 
company may be entitled to some outfield rights. 

I would gather what you are thinking about is a situation where 
only the Government is putting up the research and development 
money. 

: A npmeayaet Hottrretp. No. It says a mingling of Government 
unds. 

There goes with it the mingling of Government equity, and I would 
assume by that the majority of the funds that are being put up by 
the CVNPA is for construction, and the majority of the money that 
is put up by the AEC is for research and development, with some 
for waiver of fuels charge. 
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But the big item is preoperation research and development, $8,485,- 
000, and you have research and development in the postconstruction 
period of $3,132,000. You have certain escalation clauses in there 
which allow this research and development to go up another $2,288,000. 


The only element which has nothing to do, as I see, with research 
and development is the $750,000 estimate for waiver of fuel-use charge. 

So, in effect here, you have got close to $14 million in research and 
development which is being put into this project. On the other hand, 
you are putting in $29 million, and I would assume that is the private 
participation which is mostly for construction. 

Mr. Fietps. And operation. 

Representative Hotirretp. And operation. 

I am talking about a principle that is involved here, and I do not 
care whether I am talking to the representative of the company or the 
representative of AEC. If it is the representative of AEC, it is all the 
more reason for you to protect the Government’s interest. I am not 
saying you are not, but I am asking for an explanation because it seems 
to me there is an equity that is developed there as a result of Gov- 
ernment funds which should be protected in some way. We should 
have some compensation for that. 

If they are entitled to it, it should be on the basis of negotiation and 
an offsetting compensation for some of the moneys we are spending 
out of the public funds. 

Mr. Davis. Mr. Holifield, one thing here in the outfield rights we are 
talking not about the applications to nuclear powerplants. Insofar as 
the research and development which is directed toward, and is intended 
to be directed toward, the development of nuclear powerplants is con- 
cerned, the Commission will get the rights in those inventions com- 
pletely. It is only this so-called outfield, which is the application aside 
from this infield, in which the companies already have a position. 

Representative Horirreip. I think I understand it. 

Let’s assume that the private party has a private patent position on 
a pump and you want to change that pump and adapt that pump for 
the nuclear reactor, and you spend a million dollars of Government 
money adapting that pump for the nuclear reactor. 

Then, as I understand it, according to your contract, this is consid- 
ered an outfield patent improvement and it is granted to the company 
without any quid pro quo or any compensation from the a 

Mr. Davis. Except presumably they have already done the basic 
development of the pump, and it is being used then in the atomic- 
energy work. 

It is true under this kind of arrangement they would be able to use 
also the inventions in using this pump for other purposes. So it is 
really a trade of the work they have done in the past on developing it 
basically for the ability for them to use it in other applications later on. 

Representative Horirrmenp. But the AEC does not achieve the right 
to use it in other nuclear plants unless they are built by the Govern- 
ment solely. Am [not right? 

You grant them the outfield use but you do not receive the infield 
use in nuclear plants except those that are financed solely by the Gov- 
ernment ? 

Mr. Davis. That is true. 

Mr. Morris. This right that they receive is only for nonnuclear 
applications. 
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Representative Horirmevp. Are you sure of that? 

Mr. Morris. That is my understanding, sir. 

Representative Hoxirimexp. Let’s just go into that a little bit. 

Let us assume that X private company out here wants to build a 
reactor and later on they want to use this adapted pump which is 
peculiarly adaptable in a nuclear reactor. Does the AEC have any 
right i grant to that new private company the rights to use this 
pump? 

Mr. Morris. I believe so for a reactor plant, a nuclear plant. 

Representative Hortrrevp. I do not think you do have under your 
contract here. I would like for you to explore that and later on 
report to the committee on that point. 

Mr. Fretps. Yes, sir. 

Representative Hoxtrmxp. I have no objection to the company 
using in nonnuclear fields an improvement of this type, but if it 
comes to other private plants in the nuclear industry, why, it would 
seem to me that the public funds which we are spending for the ad- 
vancement of the nuclear art should be available to other private com- 
panies without patent rights, except for the basic patent royalty 
which is involved in the original pump. 

You can give us a separate report on that by letter, if you will, 
please. 

Mr. Frerps. Right. 

Representative Horrrrecp. This whole field of patents should be 
explored a little more thoroughly, it seems to me. 

What is the breakdown of the financial responsibilities of the mem- 
bers of the group ? 


Mr. Morris. I am sorry I do not have that readily available. 
Representative Horirreip. Will you supply that for the record? 
Mr. Morris. Yes; I will. 

(The letter referred to follows :) 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., May 28, 1958. 
Hon. Cuet HOuLiric.p, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomic 
Energy, Congress of the United States. 


Dear Mr. Houirrecp: In the course of the hearing of the Subcommittee on 
Legislation, conducted on May 23, 1958, into the proposed cooperative arrange- 
ment between Carolinas-Virginia Nuclear Power Associates and the Atomic 
Energy Commission, you requested clarification of the provisions to be included 
in the agreement concerning the subject of patents. 

This will advise you that we have reached an understanding with Carolinas- 
Virginia Nuclear Power Associates that the following patent arrangements will 
be incorporated into the proposed agreement : 

AEC will have the right to ownership of all inventions or discoveries made or 
conceived in the course of, in connection with, or under the terms of the con- 
tract and all subcontracts. CVNPA, each member company and/or each sub- 
contractor (with respect to his own subcontract) shall receive— 

(1) a sole (except as against the Government or its account), irrevocable, 
royalty-free license with the sole right to grant sublicenses with respect to 
inventions which relate to a field in which such company or subcontractor 
has an established industrial and patent position, such license being limited 
to uses other than use in the production or utilization of special nuclear 
material or atomic energy ; and 

(2) a nonexclusive, irrevocable, royalty-free license to use the inventions 
described in (1) in the production or utilization of special nuclear material 
or atomic energy. 
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AEC also will receive a nonexclusive, irrevocable, royalty-free license to all 
inventions which CVNPA, its member companies and/or any subcontractor owns, 
or in which it has the right to accord licenses, that are utilized or embodied in 
the nuclear reactor, limited to use in the manufacture and use of Government- 
owned or Government-operated reactor facilities of a type similar to that con- 
structed under this contract. 

All subcontract patent provisions will be subject to AEC approval. 

We trust that this will be found acceptable as a restatement of the patent 
arrangements set forth in paragraph D, 10, of the program justification data for 
arrangement No. 58-111-9 with Carolinas Virginia Nuclear Power Associates. 

Sincerely yours, 


K. EB. Freips, General Manager. 

Representative Hottrretp. Has Westinghouse made a fixed-price 
bid on the project ? 

Mr. Morris. No, sir. 

As far as the research and development is concerned, this will be 
on a cost-plus-fixed-fee arrangement. 

Representative Horirretp. So this is an estimate? 

Mr. Morris. The amount shown is the ceiling for the Commission. 

Representative Hortrretp. The research and development is a ceil- 
ing ? 

Mr. Morris. A maximum amount. 

Representative Horirretp. But the company itself is accepting a 
possible additional increment to their estimated costs ? 

Mr. Morrts. The associates ? 

Representative Hortrrerp. Yes. 

Mr. Morrts. As you note, the ceiling on the AEC research and devel- 
opment assistance 1s subject to escalation. 

Representative Hortrretp. That is the $2,288,000 item ? 

Mr. Morris. Yes, sir. 

tepresentative Horirrerp. And if the cost of the reactor runs over 
the $29,228,000 of the association, that additional cost will be borne 
by them ? 

Mr. Morris. Yes, sir. 

Representative Horirrerp. Are there any questions by the other 
members ? 

Representative Hosmer. No questions. 

Representative Houirtetp. Of the staff? 

Mr. Ramey. Is there an obligation to construct the reactor under 
the contract ? 

Mr. Davis. Yes. 

Mr. Morris. There will be a contractual obligation subject to the 
termination rights as spelled out here, which are asically termination 
by mutual agreement, except that the associates may terminate if they 
are unable to obtain necessary license and regulatory approval or to 
obtain adequate liability insurance coverage. It is similar to the pro- 
vision we have in the Northern States contract. 

Mr. Ramey. What is the nature of the postconstruction research 
and development work? 

Mr. Morris. This will be experimentation. It is clearly understood 
between AEC and the companies that this will not be used in any way 
to reduce their operating costs. 

Mr. Davis. It would be such things as taking apart the fuel elements 
and examining them, doing other kinds of things connected with 
actual research and development type operations that would not 





POWER DEMONSTRATION PROGRAM 


normally be done in connection with simply the separate operation 
of the power reactor. 

Representative Hoirrexp. Is it your opinion, Mr. Davis, that this 
will represent a substantial step forward in technology ? 

Mr. Davis. I believe it will; yes, sir. 

Representative Horirtetp. There is no plant of this particular type 
and size in existence today, is there? . 

Mr. Davis. No, there is not. 

Representative Horirretp. What is the closest to it? 

Mr. Davis. I do not know of any that are close to it. The closest 
thing to it that is actually contemplated at the moment would be this 
Hanford plutonium recycle test reactor, which is of the same general 
type of design but intended for quite a different purpose. 

Representative Hoxirrevp. There is a similar plant in Canada, I 
understand. 

Mr. Davis. There are two test reactors in Canada, but they are of a 
substantially different design basically, and a different purpose. 

Representative Horirrm.p. Smaller ? 

Mr. Davis. No. The NRX is about 50 thermal megawatts, and the 
NRU is about 200, which is quite a bit bigger. 

The Canadians are planning to build what they call a nuclear 
power demonstration reactor, which would be a reactor of, I guess, 
about the same size, although I do not know what their current designs 
are, which would be a tube-type heavy-water reactor as they now 
visualize it, 

They originally started to construct it as a tank-type reactor and 
halted their construction and are now in the process of redesigining 
it. 

Representative Hortrrenp. Do you have access to their technology ? 

Mr. Davis. We have had very good access to their technology ; yes, 
sir. 

Representative HorirreLp. Will there be different techniques devel- 
oped in this plant than they have developed in theirs ? 

Mr. Davis. There will certainly be some. They are trying very 
hard to utilize natural uranium. They do not contemplate the use 
of any enrichment. They are going toward all of the measures that 
they can to make the maximum use of natural uranium. 

This reactor starts out with the concept that it is not attempting 
to get the cheapest nuclear power regardless of whether it can do it 
with natural uranium or not. So in this reactor they are attempting 
to do those things which are necessary to reduce the cost of nuclear 
power, and the enrichment may or may not come out, even in large 
plants, to be as low as natural uranium. My own guess would be the 
cheapest power would not be with natural uranium. 

Representative Horirrmetp. The Commission has approved this as 
being a substantial step forward, then, justifying the $14 million 
expenditure ? 

Mr. Davis. Yes, sir. 

Representative Hortrrerp. I note that another Member of the House 
from South Carolina is here, Congressman Hemphill. Congressman 
Hemphill has talked with me about this matter a number of times 
and corresponded with me about it. 

Would you care at this time to have something to say? We are just 
finishing the hearing on the Carolinas-Virginia Nuclear project. 
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STATEMENT OF HON. ROBERT W. HEMPHILL, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF SOUTH CAROLINA 


Representative Hempnit. Mr. Chairman, I want to say on behalf 
of these people and my district in which we hope to locate this plant, 
we appreciate the dispatch with which you held the hearings on it. 

Rather than interrupt your busy schedule or impose on your re- 
sponsibilities, I would just like to say we are awfully anxious to build 
this plant, and we hope it can be of service to the Nation and to the 
progress of atomic development. 

Representative Hoxirrxp. I will say this: If your constituents are 
as anxious down there to build this as you have been, Congressman, 
the committee should certainly consider it seriously. We appreciate 
your interest in the matter and the committee will give it due con- 
sideration. 

Representative Hempniti. Thank you so much. 

tepresentative Hoxirretp. You certainly are welcome. 

Are there any other questions on this project ? 

Mr. Morris. I can now give you the percentage participation of the 
various companies. 

Representative Price. Mr. Chairman, I would like to state Congress- 
man Riley is equally interested in this matter. He has discussed it 
with me on numerous occasions, 

Representative Hotirteip. He has been talking to you? 

tepresentative Price. Yes. 

Representative Horirterp. I think all of these Congressmen down 
in the district where this interest lies have been unusually diligent in 
their contact with members of the committee. I will have to say that 
for the record. 

All right, Mr. Morris, you may give those figures. 


Mr. Morris. The participation of the companies that make up the 
CVNPA Associates is: 


Percent 
Duke Power 00. nescnssicedin cc ntindnneuselliteied seed ele 2 eee 34 
Virginia Blectric & Power C0... secs sel ete 8314 
Carolina Power & Light (Oo... ee ee eee 20 
South Carolina Hlectric and Gne Od. see cde eee 12% 


Representative Hottrmip. Thank you, sir. 

Let’s take the next project, the Piqua project, in order to accom- 
modate some of the people from that district who have early plane 
reservations. 

Before we go to the Piqua project, are there any of the Carolinas- 
Virginia people or the Westinghouse or Webster people that have 
anything to add to the hearings this morning ? 

(No response. ) 

Representative Honirtetp. If you decide to file any additional evi- 
dence with the committee on this project, I suggest, then, that you 
file it in writing, if you have nothing to say at this time, and file that 
within the next few days. 

Thank you for your attendance. Your attendance was not manda- 
tory, it was invitational, and we did not know but what something 
might come up where you would want to testify. 
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_ Mr. W. B. McGutre (attorney for the CVNPA). We were here 
in the event it would be necessary and, as it developed, we do not 
feel there is any necessity. 


Representative Horirreip. Will you identify yourself? 


Mr. McGuire. W. B. McGuire, attorney for the Carolinas-Virginia 
Nuclear Power Associates. 


Representative Hortrretp. Will you give the names of your asso- 
ciates ¢ 


Mr. McGuire. Senator Thurmond did that in his statement. 
Representative Horirretp. Thank you. 


Mr. Davis, will you please make the presentation on the Piqua 
matter ? 


(The program justification for the Piqua project follows :) 


PROGRAM JUSTIFICATION DaTa—ARRANGEMENT No. 58—-111-7 


A. Name of contractors 


1. City of Piqua, Ohio, for operation of reactor. 
2. North American Aviation, Inc., Atomics International Division, Canoga 


Park, Calif., for research, development, fabrication, construction, test, operation, 
and training. 


B. Description of proposed project 


1. Objective—The objective of the proposed contract is to bring new resources 
into the development of engineering information on the performance of nuclear 
power reactors and to advance the time when nuclear power becomes economically 
feasible. An organic-moderated and cooled nuclear reactor fueled by slightly 
enriched uranium and designed to produce about 162,000 pounds of steam per 
hour and 12,500 electric kilowatts of energy will be constructed by AI under 
contract with AEC. The city of Piqua, under separate AWC contract, will provide 
the site and conventional facilities and will operate the entire plant for 5 years 
as part of its electric generating and industrial steam distribution facilities. 
2. Location.—Piqua, Ohio. 
3. Technical aspects (data are approwimate). 
Heat output: 45.5 megawatts. 
Blectrical output: 12.5 megawatts (nominal). 
Amount of fuel: 6,250 kilograms. 
Enrichment percent U-—235: 1.8 percent. 
Moderator: high boiling point hydrocarbon. 
Coolant: high boiling point hydrocarbon. 
Reactor outlet temperature: 600° F. 
Reactor pressure: 120 pounds per square inch. 
Steam conditions at steam generator outlet: 450 pounds per square inch 
at 550° FP. 

Byproduct production: undetermined. 

4. Estimated date of completion —July 1961. 
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C. Estimates of cost (in thousands) : 


Allocation of estimated costs 
Element of cost 


1, Preconstruction research and development... -.- 
2. Design, fabrication and construction: 
(a) Reactor: 
Engineering design and services_. 1925 


Reactor plant construction and fabrication of fuel for 5 ye ars’ 
operation 


(6) Turbogenerating and related conventional facilities... __- 


| 

pers 

a AEC | Piqua 
| $3,600 

| 


Subtotal...........- 
3. Operation: 
(a) Operator training 
(6) Other operating costs ---.-. 
Subtotal... -- 
. Escalation: 
Reactor plant and fuel 
Operator training. 
Subtotal -.-- 


. Total value of AEC assistance 





1 Subject to escalation, not to exceed 25 percent if upward. 
2 $4,800,000 represents Atomics International contract price, with the price including about $1,750,000 for 
5 years’ fuel and the contract providing for escalation, not to exceed 25 percent if upward. The additional 


$300,000 consists of $200,000 allowance to convert uranium hexafluoride to alloyed metal ingots, plus $100,000 
allowance for containment and minor items not included in contract price. 


3 Includes $275,000 for training services furnished by AI subject to escalation not to exceed 25 percent if 
upward. 


4 After sale of steam to Piqua, 


D. General features of proposed arrangements 

1. Direct contract with city of Piqua— 

(a) Site—Under the contraet, Piqua will furnish the reactor site near its 
existing steam plant on the Great Miami River. The Government’s right to use 
the site for the purposes of this project will be assured by provision of a rent- 
free lease for 10 years, subject to yearly extension thereafter at AEC’s option up 
to a maximum of 15 years. 

(b) Construction.—Piqua will furnish the conventional turbine generator and 
industrial steam distribution facilities without cost to AEC. AEC will provide 
the reactor plant. 

(c) Operations.—Piqua will operate the reactor for AEC for 5 years and will 
be reimbursed for its direct costs plus incremental general and administrative 
costs. 

(d) Sale of steam.—The contract will provide for operation of the entire plant 
by Piqua and for the sale to Piqua of all steam produced by the reactor plant. 

The steam pricing methods to be applied as the work progresses are as follows: 

(1) During the initial operating period, Piqua will pay : 

(a) A price per 1,000 pounds of steam equal to the value of the conven- 
tional fuel that would have been required to produce in Piqua’s composite 
conventional plant the number of kilowatt-hours of electrical energy that 
could be produced in Piqua’s plant from 1,000 pounds of steam meeting the 
design specifications for steam to be produced in the reactor. Fuel value 
will be determined on the basis of the actual average cost of conventional 


fuel delivered to the Piqua powerplant in the month preceding the month in 
question ; and 
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(b) Any demonstrable savings, in operations and maintenance costs on the 
conventional equipment attributable to reactor operation. 
(c) On and after the date when the city first utilizes the reactor as a 
“firm power” component of its system, the foregoing price will be increased 
by adding appropriate fixed charges on the hypothetical conventional vlant 
of comparable capacity replaced by the reactor. 

(e) Training—AEC will conduct, at the Government’s expense, a program of 
training for up to 16 of Piqua’s operating personnel. 

(f) Term.—The term of the contract will run from the date of execution to 
the date 5 years after Piqua commences operation of the reactor plant. 

(g) Indemnity.—AEO will indemnify Piqua against losses or damages arising 
out of nuclear incidents in a manner consistent with Public Law 256, 85th 
Congress. 

(h) Sale of the reactor plant.—At the expiration or termination of the con- 
tract, the Government will, in accordance with law, offer to sell the reactor plant 
to Piqua pursuant to the provisions of Public Law 162, 85th Congress. 

(i) Termination.—The contract will be subject to termination for the con- 
venience of the Government. AEC will reimburse Piqua for its allowable costs 
and commitments incurred. 

(j) Patents.—In case an invention or discovery is made by Piqua in conrection 
with the work under the contract, AEC will receive all rights. 

(k) Licenses.—The contract will be considered one with and for the account 
of AEC and no AEC licenses will be required. 

(1) Information and records.—Piqua will maintain accounts showing all costs 
of operating the reactor and its conventional powerplant. Piqua also will provide 
AEC with full technical, economic, and financial information and reports and 
AEC and the Comptroller General will have the right to inspect the work, records, 
reports, information, data, and activities of Piqua under the project. AEC may 
use the information as it sees fit. 

2. Direct contract with Atomics International.— 

(a) Research and development.—Under a separate CPFF contract, AI is 
presently conducting research and development on organic moderated reactors of 
the Piqua type. The conceptual design for the Piqua reactor and component test- 
ing will be performed as additional work under this contract. 

(b) Engineering design, training, and test operation —When the research and 
development program has been completed and final design criteria for the Piqua 
reactor established, AI will perform all remaining engineering effort including 
the final design, and project engineering, the field engineering, personnel training, 
and a reactor operational testing program of not more than 71 man-months under 
the CPFF contract with a $1,200,000 ceiling on these costs. This cost ceiling is 
subject to escalation not to exceed 25 percent, if upward, based on the submission 
date of the original proposal (February—April 1956). Costs in excess of the ceil- 
ing will be borne by AI. 

(c) Fabrication and construction.—AI will construct the reactor, and fabri- 
cate the fixed quantity of fuel which is estimated to be sufficient for at least 
5 years of operation, for a total fixed price of $4,800,000. The price includes a 
reactor building of conventional type with controlled ventilation, although AI 
will absorb up to $50,000 for any changes (such as containment features) which 
may be required for reactor safety purposes. The contract will provide for 
escalation not to exceed 25 percent, if upward, based on the submission date of 
the original proposal. AI will use its best efforts to complete reactor construc- 
tion and preoperational testing within 31 months after receiving notice to proceed 
with final design and construction. 

(d) Notice to proceed.—Notice to proceed with final design and construction 
will be issued by the AEC after— 

(1) the research and development program and OMRE operation have 
produced results which are determined to be successful according to criteria 
specified in the contract, and 

(2) AEC has approved the final conceptual design of the reactor. 

(e) Warranty.—AI will warrant— 

(1) the reactor’s capacity to achieve intial criticality. 

(2) the performance of all reactor systems outside the core except the 
shielding, for a period of 1 year following reactor criticality, and 

(3) the average performance of the fuel elements for 3,000 MWD/T. 


(f) Training.—AI will conduct a training program for up to 16 of Piqua’s per- 
sonnel. 
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(g) Title-—Title to the entire reactor plant and the fuel elements will be in 
the Government. 

(h) Indemnification against nuclear hazards.—AI will be indemnified by AEC 
in the same manner as other similarily situated AEC contractors in accordance 
with the provisions of Public Law 256, 85th Congress. 

(i) Termination.—AI will have the right to terminate the fixed price con- 
tract if— 

(1) the research and development program results or the results of 
OMRE operation are determined to be unsuccessful, according to criteria 
to be contained in the contract. 

(2) AEC fails to issue notice to proceed within 60 days after completion 
of final conceptual design, or 

(3) AI cannot obtain licenses or regulatory agency approvals necessary 
to complete the work. 

AEC will have the right to terminate this contract at any time for the conven- 
ience of the Government. 

Amounts to be paid AI upon termination will be determined in accordance 
with the standard termination article for a fixed-price Government supply 
contract, except that no profit will be allowed where termination is by AI. 

(j) Patents—The Government will own the entire right, title, and interest to 
any inventions or discoveries made in the performance of work under the con- 
tracts, subject to a nonexclusive, irrevocable, royalty-free license under any such 
invention or discovery to AI. 

(k) Licenses.—The contract will be with AEC and it is expected that no AEC 
licenses will be required. 

(1) Information and records.—AEC will own and have unlimited rights to use 
and disseminate copies of drawings and data produced under the contracts. AI 
will furnish such information and data to AEC for these purposes as AEC may 
reasonably require. AEC and its representatives will have the right to inspect 
and audit the work, records, reports, information, data, and activities of AI and 
its subcontractors under the project. The contract will also include the statu- 
tory GAO audit provision. 

(m) Priority—AI will agree to give this reactor project priority over any 
other organic moderated reactor power reactors it may build. Conversely, AEC 
will agree to assign AI a procurement priority on this project compatible with 
any other civilian power reactor program. 


Mr. Davis. Yes, sir, Mr. Chairman. 


STATEMENT OF W. K. DAVIS, DIRECTOR, DIVISION OF REACTOR 
DEVELOPMENT, ATOMIC ENERGY COMMISSION 


Mr. Davis. The Piqua organic moderated and cooled reactor will be 
the first power reactor of what now appears to be a very promising 
reactor type. The primary reason for interest in this reactor concept 
is its potential for very low construction cost. 

The construction cost for organic reactors should be low since the 
use of organics as coolant and moderator (1) allows production of 
reasonably high temperature steam with low reactor conta pressure, 
(2) allows the use of ordinary inexpensive materials of construction, 
(3) provides a coolant which is chemically compatible with all mate- 
rials in the reactor system, and (4) simplifies the maintenance prob- 
lems because of the low activation of the coolant in the reactor. 

The value of these advantages must be weighed against the cost of 
replacing the organic coolant which slowly decomposes at high tem- 
peratures and under exposure to radiation. 

In 1955, an AEC program was initiated at Atomics International 
to develop organic reactors. An important part of this research and 
development was to study the rate of decomposition of organic cool- 
ants. 
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The organic moderated reactor experiment was built at the National 
Reactor Testing Station as an irradiation facility to study the be- 
havior of the most promising organic compounds under conditions 
similar to those in power reactor applications. 

In 1057, construction of the OMRE was completed and test opera- 
tion started early in 1958. We now have our first data from the 
OMRE and the results are quite encouraging. 

These preliminary data indicate that organic replacement costs in a 
power reactor designed to use organic moderators and coolants will 
amount to approximately 1 mill per kilowatt-hour of electricity 
produced. 

As a part of our base program, we are investigating chemical in- 
hibitors and other methods of reducing the cost of organic replace- 
ment. 

We are considering combinations of organic coolants with other 
moderators as a means of reducing the amount of organic exposed 
to radiation in the reactor and reducing the organic replacement cost. 

In response to our second round invitation, the city of Piqua sub- 
mitted a proposal for the 12.5 megawatt organic moderated and 
cooled reactor which we are discussing today. 

The price which we have negotiated with North American Avia- 
tion, Inc., for this reactor plus the standard allowances for a new 
turbogenerator and the estimated first core cost amounts to slightly 
less than $500 per kilowatt. This is appreciably lower than actual 
or estimated capital cost of any known nuclear powerplant of com- 
parable size and is lower than the cost of a number of other reactor 
types of larger size. 

The favorable cost for this reactor, even though it is the first of 
its type to be built, bears out our original belief that the use of or- 
ganic coolants and moderators would result in low capital costs. 

The principal provisions of the proposed contractual arrange- 
ments, including the undertakings and financial commitments of the 
sbnee, are set forth in the program justification data sheet. As in- 

icated there, the total estimated cost to AEC for development, con- 
struction and 5 years of operation is $12,305,000. 

Representative Horirrerp. Mr. Durham. 

Chairman Duruam. Doctor, you speak of the significance of the 
50 percent increase in primary system pressure enclosed in this ther- 
modynamic cycle. 

Has that already been proven by research ? 

Mr. Davis. Increase the steam pressure ? 

Chairman DurHam. Yes. 

Mr. Davis. The organic moderated experiment at Idaho has shown 
that the organic material can be operated at temperatures which will 
allow the production of steam at very substantially higher pressures. 

Chairman Durnam. In what range of pressures? 

Mr. Davis. The reactor has been operating, I believe, at the present 
time, up to temperatures of a little over 700° organic outlet. This 
would allow you to produce steam probably as high as 600° to 650° F., 
depending here on the relative economics of larger versus smaller heat 


exchangers, versus added efficiency of high temperature steam. 


Representative Hoxtrrerp. How does it compare to the Shipping- 
port range? 
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Mr. Davis. The outlet, I believe, is 550° F. 

Representative Houirietp. I had in mind about 540. 

Chairman Durnam. That is why I asked the question, if this is 
actually a fact, it is quite a breakthrough. 

Mr. Davis. It is actually a fact that organic material will operate 
at these temperatures. 

Chairman DurHam. You know the organic material will operate 
at these temperatures ? 

Mr. Davis. Yes, sir. There is still a lot of research and develop- 
ment going on to determine what the effect of radiation and tempera- 
ture is on the breakdown rate of the organic. 

So far, however, it has fallen very close to what the estimates on 
in-pile loops show. 

We believe we now have quite good confirmation that our predic- 
tions for this are on pretty sound ground. 

Mr. Hottrretp. Do you have corrosion or erosion problems on the 
organic fuel ? 

Mr. Davis. With the organic material you have virtually no cor- 
rosion problems. Since you have no solids suspended, there are no 
erosion problems even with normal of construction. 

Furthermore, the organic material does not become activated by 
the exposure in the reactor and it has been found that the amount 
of radiation even in the organic material coming directly out of the 
reactor is such that it is low enough so that you could actually be 
right by the outlet pipes without any appreciable amount of shielding. 

Representative Hotirrerp. From what you tell me, this would not 
be considered a high risk type of reactor from a radiation standpoint ? 

Mr. Davis. This appears to be a reactor involving a minimum of 
radiation problems. 

Representative Horirretp. This would be reviewed by the Reactor 
Safeguards Committee, notwithstanding the fact that the people do 
not have to havea license? 

Mr. Davis. It certainly would be reviewed by the reactor hazards 
people in the Commission and presumably by the committee. 

Chairman Durnam. In other words, you pass on this just like you 
would any other reactor as far as safety ? 

Mr. Davis. We would certainly give it the full safety treatment; 
yes, sir. 

Representative Ho.trretp. Do you believe July 1961 is a realistic 
completion date for this reactor? 

Mr. Davis. Yes, sir; I believe it is. One thing that you should 
bear in mind in looking at the schedules, is that very large reactors 
take about a year longer to build than the smaller ones. 

When we are talking about reactors of this size range, you can cut 
a year off the time for a much larger one. 

Representative Horirrevp. If this is passed by Congress when will 
construction start on this project ? 

Mr. Morris. The research and development that will precede the 
final design period should be completed late this fall. 

At that time they will start the final design and I believe begin 
actual fabrication and construction next spring. 

Representative Hoxitrrmetp. You would have about 214 years con- 
struction schedule? 


26931—58——-11 
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Mr. Morris. Yes. 

Representative Hoxrrrecp. I notice that. you have estimated that 
your cost of fuel for 5 years will be $1,750,000. This is not neces- 
sarily a ceiling cost, is it ? 

Mr. Morris. Yes, Mr. Holifield, $1,750,000 is not a very firm fig- 
ure in that it is included in a fixed price we have from North 
America Aviation Atomics International Division for the fabrica- 
tion and construction of the reactor, including fuel. 

Representative Hoxtrretp. Is that included in the $3,500,000? 

Mr. Morris. No, it is included in the $5,100,000 shown opposite 
item C 2—A. 

Representative Hoxtrrecp. Are they responsible for the fabrication 
of the fuel, also? 

Mr. Morris. Yes, sir. 

tepresentative Houirretp. For their own reactor ? 

Mr. Morris. Yes. 

tepresentative Hontrrecp. You have required from them a life of 
5 years for this amount ? 

Mr. Morris. That is part of the arrangement between AEC and 
North American, not the life of the individual fuel elements, 

Representative Hoxtrreip. Total overall cost. Is that the burnup ? 
That must be the burnup. 

Mr. Morris. Yes. 

I might explain that the arrangement mvolves three different ar- 
rangements really on cost. The $3,500,000 for preconstruction re- 
search and development will be done on a cost-plus-fixed-fee basis, 
without a ceiling. 

The design work and the training of reactor operators will be done 
on a cost basis with a ceiling. The fabrication and construction, 
namely, $5,100,000, is a fixed price. 

Representative Hotirretp. But your $925,000 is subject to a 25 per- 
cent upward escalation clause. 

Mr. Morris. Yes. 

Representative Hotrrmip. Over that the company would have to 
bear it? 

Mr. Morris. Right. 

Representative Horrrrerp. The plant construction also has a 25 
percent upward escalation cost ? 

Mr. Morris. Yes. 

Representative Horrrrerp. Why is it that in this case you show the 
$1,750,000 as construction cost rather than as operating cost? 

Mr. Morrts. It is only because it is included in a fixed price con- 
struction contract. 

Representative Houtrrerp. And it is Government owned? 

Mr. Davis. Actually, the way it is stated, reactor plant construc- 
tion and fabrication of fuel for 5 years of operation. Probably in 
trying to assess economics you would treat it as an operating cost. 

Representative Hoxrrrreno. But the reason it would not be in the 
other side is because the Government has the ownership of this plant? 

Mr. Davis. That is right. 

Representative Hortrreip. And, therefore, it becomes their liability. 

What does Piqua expect to pay per kilowatt on this? They are 
just buying steam for the generator, are they not ? 
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Mr. Morris. Yes, sir; they are going to operate the reactor and be 
reimbursed for operating the reactor and they will purchase all 
steam produced from the reactor in accordance with a steam pricing 
formula which is described here in the program justification data 
sheet. 

Representative Horirrecp. Will it approximate the 2.88 mills they 
were able to pay when they were before us last year ¢ 

Mr. Morris. Yes, sir. 

Representative Hoxrrrerp. They are pretty good bargainers, these 
fellows down at Piqua. They have done a better job than DuQuesne. 

Mr. Morris. We have not found any that are not good bargainers, 
Mr. Holifield. They are all good negotiators. 

The steam pricing arrangement described here basically provides 
that during the initial period prior to the time the reactor has dem- 
onstrated its dependability and prior to the time their load requires 
this additional capacity as a firm source, they will be paying us for 
steam the amount they would have spent for fuel to produce the same 
steam in a conventional boiler plus any identifiable operation and 
maintenance cost. 

Representative Hottrterp. In their computation of cost did they 
include the capital investment ? 

Mr. Morris. That factor would be added to the steam price at the 
time when they would use this reactor as a firm power component of 
their system, that is after the reactor has shown its dependability 
and they do not have to back it up with other capacity. 

The fixed charge element would go into the steam price at that 
point. 

Representative Hoitrreitp. Otherwise the amount they are paying 
only represents fuel cost. 

Mr. Morris. Plus any identifiable operation and maintenance sav- 
ings by not having to operate this backup boiler. But then when they 
no longer need the backup boiler capacity because the reactor has 
shown its dependability and their load requires this as a firm power 
source, then the measure of the steam price would be the full cost of 
comparable conventional steam, including fixed charge element. 

Representative Horirretp. Piqua is supposed to put in $3,955,000 
turbo generating and related conventional facilities, I see, according 
to the list here. 

Mr. Morris. Piqua is making available turbo generator facilities 
which are existing facilities and they have put a value of $3,955,000 
on these facilities that will be used in conjunction with the nuclear 
plant. 

Actually in the Piqua case they have several units in one plant that 
are all interconnected. It is rather difficult to say which turbine will 
receive this steam since they are interconnected with the header. 

Representative Hortrtetp. Is this an unused turbo generating fa- 
cility that they have at the present time? 

Mr. Morris. No. During the initial period the turbo generator re- 
ceiving the steam from the reactor would receive it in heu of steam 
from the existing boiler. 

In other words, an existing boiler would be shut down to the ex- 
tent that the reactor could be operated. That is during the initial 
period I spoke of earlier. 
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Representative Horirreio. Has there been any attempt to deter- 
mine whether this is a fair appraisal or is this an inflated appraisal to 
make these good bargainers down there look good on paper ¢ 

Mr. Morris. We have not questioned the value put on these existing 
facilities since under our proposed contract arrangement it has very 
little significance in that they are obligated to po adequate 
turbo generator facilities to receive the steam regardless of what value 
they have. 

Representative Hoxirretp. Does this seem to be a reasonable 
amount for the value of the turbogenerating facilities that they are 
furnishing ¢ 

Mr. Morris. I think clearly one could build a turbo generator of 
this size for less than that. Some of the Piqua representatives are 
here and might be able to explain that. 

Representative Hoxtrtecp. Who is here representing Piqua at this 
time? Is it the same capable gentleman that was before us last year? 

Mr. Morris. It is. 

Representative Hortrreip. Mr. Gallagher. 


STATEMENT OF JOHN GALLAGHER, OF THE CITY OF PIQUA, OHIO 


Mr. GaLiacHer. Congressman, we have facilities of 33,000 kilowatts 
of capacity and as we project our load, if this reactor produces more 
power, as some reactors have already produced more power than their 
nameplate rating, we would be in a position to utilize that power and 
to ane the actual maximum capacity of the particular reactor 
vessel. 


What I heard down here the last time I was down about the boiling 
water reactor at Argonne having quite a bit of excess ay and 
a 


that was vented to the atmosphere because the turbogenerator had a 


limited capacity. 

The value that we have listed is the depreciated value on our equip- 
ment in our existing plant which would perform two functions, steam 
standby for the reactor and turbogenerator capacity not to equal the 
nameplate rating of a reactor, but the nameplate rating of our equip- 
ment, and consequently, if the reactor did put out 2,000, 5,000, or 10,000 
more kilowatts of capacity, we would be in a position to utilize that 
to the advantage of AEC and ourselves. 

Representative Horirimevp. The price, then, of $3,955,000 refers to 
your total generating capacity which is capable of taking 33,000 kilo- 
watts? 

Mr. Morris. That is correct. 

Representative Houirterp. Is this reactor supposed to produce about 
12,500 kilowatts and we divide that by 3 if we want to be realistic? 

Mr. Morris. That is right. It is a very arbitrary figure. It de- 
pends on what you are trying to shoot at. 

Representative Hoxtrrevp. I realize all these arrangements are 1 
horse and 1 rabbit. I just want to see how big the rabbit is. 

Are there any further questions? 

Representative Hosmer. Mr. Chairman, the gentleman from Ohio, 
our colleague, Mr. McCulloch, was not able to get here this morning, 
and he has asked me to express to the committee—I think the way he 
put it is self-evident—Piqua are sharp bargainers. But he also wanted 
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to assure us they are very able to administer their power system there 
and he, personally, would be delighted if this contract is approved. 

Representative Horirretp. I might say for the record that Con- 
gressman McCulloch has contacted me on this matter and has shown 
his interest in it over the period of time it has been in negotiation. 

I am sure if these gentlemen are as good at operating a plant as they 
are at bargaining, that this will be a very efficient operation. 

Mr. Tori. Mr. Morris, is this a guarantee for 5 years as to the fuel 
that North American will provide, or is it that they will provide a 
certain amount of fuel and it is estimated that will last for 5 years? 

It is a fixed price contract, but exactly what is being furnished, a 
guarantee of operation or a fixed quantity of fuel ? 

Mr. Morris. It is essentially the amount of fuel that will be required 
to get an average burnup of 3,000 megawatt-days per ton. 

Mr. Tox. If it only last 3 years 

Mr. Morris. In other words, they are furnishing an amount of fuel 
for this price which is predicated on the estimated burnup of at least 
3,000 megawatt-days per ton. To the extent that burnup is not 
achieved, they will supply more fuel within this price. 

Mr. Tox. It says hive they will fabricate a fixed quantity of fuel 
which is estimated to be sufficient for at least 5 years. Does that mean 
they might fabricate more fuel ? 

_ Mr. Morris. If they don’t achieve the burnup that they are assum- 
ing. 

Representative Horrrietp. At the beginning of these negotiations I 
believe the Piqua plant was supposed to sell their steam for processing. 
Has that been changed now to the electric generating or am I in error? 

Mr. Morris. From this plant which has, I think, 4 or 5 intercon- 
nected units they do sell some industrial steam. A portion of this 
steam may be sold as industrial steam. 

Mr. Toll, on page 6 of the program justification data sheet under 
the heading “Warranty,” it 1s indicated that the manufacturer is 
warranteeing the actual performance of the fuel element of 3,000 
megawatt-days per ton. 

Mr. Totx. Listed under the item of training there is $350,000, and 
it says that of this $275,000 will be for training services furnished by 
North America. 

What is the other $75,000? 

Mr. Morris. The salaries of the people who are being trained, who 
will be on the city of Piqua payroll. 

Mr. Toit. The AEC will pay those salaries? 

Mr. Morris. Yes. 

Representative Hortrretp. AEC will also carry the indemnity on 
this? 

Mr. Morrts. Yes. 

Mr. Toit. Will the city of Piqua contribute anything to the training 
of these people? 

Mr. Morris. The answer is essentially no on a nonreimbursable 
basis. 

Mr. Ramey. Does the city of Piqua pay any overhead on your reim- 
bursement for the training ? 

Mr. Morris. We would reimburse for overhead only to the extent 
that it can be demonstrated that incremental additional overhead is 
shown to be necessary by reason of this operation. 
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We are reimbursing the normal payroll burden on the operators 
and that sort of thing. 

Chairman Duruam. Is that a fixed cost for a 5-year period? 

Mr. Morris. No, sir; we are going to reimburse the city for the 
actual costs incurred in operating this nuclear plant, less the amount 
of the steam credits we get. 

Chairman DurHam. I might say, Senator Bricker has expressed his 
interest in this project several times before the committee. He is not 
here this morning, but he is interested in it. 

Representative Houirretp. I see that there is also research and 
development with Atomics International going on under a cost-plus- 
fixed-fee contract on a organic moderated reactor of the Piqua type. 

Of course, none of those costs are ineluded in this. The costs that 
are included in this are for the conceptual design and component 
testing will be performed as additional work under the contract. 

Mr. Davis. Yes, sir; under this contract. 

Representative Hourrieip. I also note that you have claimed all 
patent rights under this for the Government, as you should, where 
all the money is put up. 

Mr. Davis. We will incidentally be carrying on a development pro- 
gram on the application of this type of reactor quite broadly, aside 
from the specific one on this project. 

Repesentative Hoitrrerp. Excuse me; I did not hear that. 

Mr. Davis. We will also be carrying on a development program 
on organic moderated reactors for a variety of applications in addi- 
tion to this specific work covered by this contract. 

Representative Hoiirreto. When will work on this start? 

Mr. Davis. This is one of the questions here and was the reason 
that we requested the waiver. North American now has people avail- 
able who can start doing this work and we are ready to start work 
under this contract just as soon as it can be arranged. 

Representative Ho.iriexp. Is it your intention, then, to issue notice 
to proceed as soon as you have the proper authority ? 

Mr. Davis. As soon as we have the proper authority, and the con- 
tractual details settled. 

Representative Hotirretp. No AEC licenses will be required on 
this because it will be Government owned ? 

Mr. Davis. It will be Government owned and will not require 
license, but will follow many of the same procedures. 

Representative Horrrrerp. I notice here that you say you will give 


the reactor project priority over any other organic moderated power 
reactors that you might build. 


Mr. Fretps. That is North American. 

Representative Horirietp. Oh, this is North American’s agreement ? 

Mr. Freps. Yes, sir 

Representative Hottrretp. This protects the priority on this in case 
they have other contracts in this same field ? 

Mr. Davis. We are very hopeful of their being able to sell some 
larger reactors of this sort, and I think it is important that if we do 
go ahead on this one that we have some assurance of the priority. 

Representative Hotirrerp. Is there any statement that the city of 


Piqua people, or the North American Aviation, Inc., Atomics Inter- 
national division wish to make at this time? 
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STATEMENT OF ROBERT HANCE, CITY MANAGER OF PIQUA, OHIO 


Mr. Hance. My name is Robert Hance. I am the city manager of 
Piqua. 

I would like to say generally that our city government and our 
people are very proud and happy to have a small part in this program. 
We hope it will be a real asset. 

Representative Hoturieitp. Thank you, sir. 

Are there any further questions ? 

If not, we will proceed to the next item. 

Mr. Davis, you may proceed on Elk River. 

Mr. Davis. The reactor proposed for the Rural Cooperative Power 
Association is a closed-cycle boiling water reactor, moderated and 
cooled by light water, and fueled by a mixture of uranium oxide and 
thorium oxide. 

A separate, conventionally fueled superheater is provided to bring 
the steam conditions to the RCP A turbine requirements. The reactor 
and superheater will be capable of delivering 225,000 pounds per 
liour of nonradioactive steam at the required conditions of tempera- 
ture and pressure. The net electrical output of this plant is 22,000 
kilowatts. 

The design of this reactor is based, to a large extent, upon the design 
and operating experience of the EBWR and BORAX plants, but it also 
incorporated technological improvements which are expected to im- 
prove the economic stature of this plant. 

Of significance is the 50 percent increase in primary system pressure 
and the use of the closed thermodynamic cycle, the first application of 
this cycle to boiling water reactors. Both of these features are ex- 
pected to improve reactor stability and simplify plant control. 

Since December 1956, the BORAX IV reactor has been operating 
with a urania-thoria fuel loading. This fuel has demonstrated hgh 
corrosion resistance, irradiation stability, and satisfactory thermal 
properties. 

Preliminary results of investigations now in progress at the Argonne 
National Laboratory indicate that this fuel, when combined in the 
proper proportions, is capable of achieving high conversion ratios, 
resulting in longer reactivity lifetimes and substantially reduced fuel 
costs. 

The ultimate goal of this fuel cycle is a system which is capable of 
operating independent of a source of enriched material, that is, breed- 
ing. This application is a step in that direction in that it will supply 
information of value to the overall understanding of the cycle. 

The reactor, as proposed, is « logical extension to our overall boiling 
water reactor program and justifies our support. 

In the section on operation on the RCPA program justification data, 
we have a general understanding with RCPA that RCPA is obli- 
gated to utilize reactor steam to the fullest extent possible consistent 
with sound utilities practices. 

In his decision of May 7, 1958, which we forwarded to you on May 16, 
1958, covering the propriety of the proposed arrangements for the 
sale of steam, the Comptroller General stated his belief that the condi- 
tions under which RCPA may be excused from utilizing such steam 
should be described in greater detail. 








164 POWER DEMONSTRATION PROGRAM 


Accordingly, we have discussed and reached an agreement in prin- 
ciple with RCPA on more definitive provisions to cover this point. 

Under our agreement, RCPA would not be obligated to operate 
the reactor under the following conditions: 

First, if RCPA cannot use the steam from the reactor due to outage 
or shutdown of its associated turbo generators or transmission facil- 
ities, or to other cause beyond RCPA’s control. 

Second, if prior to the time the reactor is proved to be reliable, a 
portion of RCPA’s conventional generating facilities are shut down 
and a reactor scram would demonstrably cause interruption of service 
to RCPA’s firm power customers. Definitive provisions amplifying 
this agreement will be included in the definitive contract. 

The principal provisions of the proposed contractual arrangements, 
including the undertakings and financial commitments of the parties, 
are set forth in the program justification data sheet. 

As indicated there, the total estimated cost to AEC for develop- 
ment, construction, and 5 years of operation is $11,445,000. 

(The justification data referred to follows:) 


PROGRAM JUSTIFICATION DATA—ARRANGEMENT No. 58-111-8 


A. Name of contractors 


1. Rural Cooperative Power Association, Elk River, Minn., for operation of 
reactor. 

2. ACF Industries, Inc., Nuclear Products-Erco division, Washington, D. C., 
for research, development, fabrication, construction, test operation, and training. 


B. Description of proposed project 


1. Objective.—The objective of the proposed project is to bring new resources 
into the development of engineering information on the performance of nuclear 
power reactors and to advance the time when nuclear power becomes economicaly 
feasible. A closed-cycle boiling water power reactor and superheater designed 
to produce 225,000 pounds of steam per hour and 22,000 electric kilowatts will 
be constructed by ACF under contract with the Commission. RCPA, under 
separate contract with the Commission, will provide the site and turbogenerator 
facilities and will operate the entire plant for 5 years as part of its system. 

2. Location.— Elk River, Minn. 

8. Technical aspects (data are approximate) : 

Heat output: 58.2 megawatts (excludes superheater, 14.8 megawatts). 
Electrical output : 22 megawatts (nominal). 
Fuel: Thoria-urania ; 4219 kilograms ThO:, 180 kilograms UO. 
Cladding: Stainless steel or zirconium (costs and warranties referred to 
below are based on stainless steel). 
Enrichment : U-235, fully enriched. 
Moderator : H:0. 
Coolant : H.O. 
Reactor outlet temperature : 531° F. 
Reactor pressure : 890 pounds per square inch. 
Steam conditions at turbine: 600 pounds per square inch at 825° F. 
By product production: None presently contemplated. 
4. Estimated date of completion.—October 1960. 
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0. Estimates of cost (in thousands) : 











Allocation of estimated eosts 
Element of cost a 
RCPA AEC 
1. Preconstruction research and development.-.........---..------------------|-------------- 12 $321 
2. Development, fabrication, and construction: 

(a) Reactor: , 
Reactor plant (including superheater) -......--.--------------- Sn cmmmerennel 8 0&4 
Fuel for first core (including 15 percent spares) -........-------|---------- ---- 864 
(0) ‘Perboqemertite Chottities . ooo 5 os ao cnc Hain bslatns conan 55 3 $1, 750 nereeereeise-+ 
ee, ee osnnsbenmb anianowrnnnnte 1, 750 8, 948 
3. Operation: 4 Estimated cost to ABO... .. 22.22.22. .2002250---<cccccees ccnawuadeniented 52, 176 
4. Totel value of AEC seslatance. .........--.-.2-2-cennnaneve-<nanens | i tereanlinitanenilll 11, 445 





1 These amounts taken together constitute a maximum, They include prorate allocations of fee and 
contingency. 

2 Includes costs of irradiations in AEC facilities. 

3 Excludes conventional boiler which will provide backup power until reactor proves dependable. 

4 Includes reimbursable costs of RCPA training, services, and other work. : 

After sale of steam to RCPA. This estimate covers the entire 5-year operating period. 


D. General features of proposed arrangements 
1. Direct contract with ROPA.— 


(a) Site: Under the contract, RCPA will furnish the reactor site, which will 
be adjacent to RCPA’s existing steam plant at Elk River, Minn. 

The contract will provide the Government an option to lease the site for up to 
30 years on a rent-free basis following expiration of the contract term. 

(6) Construction: RCPA will furnish the turbogenerator facilities without 
cost to AEC. AEC will provide the reactor plant, including the superheater. 

(c) Operations: The contract will provide for operation by RCPA of the entire 
plant to the fullest extent and with the least interruption possible consistent with 
sound utilities practice as part of the RCPA system for 5 years and for the sale 
to RCPA of all steam produced by the reactor plant. The contract will also pro- 
vide for certain supervision, inspection, test operation, and other services to be 
performed by RCPA prior to the 5-year operating period. 

(d) Sale of steam and reimbursement: The intention of the parties is that the 
cost to RCPA be no more and no less by reason of the reactor plant than if the 
reactor plant were a conventional steam-generating plant, in accordance with the 
following: 

(1) Sale of steam: The basic objective is to provide that the contractor will 
purchase the steam produced by the reactor plant at rates based upon the cost of 
comparable steam from a plant of the same size, using conventional fuels at the 
Same location. 

In achieving this objective, the contractor will be charged an amount equal to 
the value of conventional fuel which would be required to produce an equal 
amount of comparable steam from RCPA’s new boiler plus any identifiable savings 
in operation and maintenance cost of said boiler resulting from operation of the 
reactor plant. 

If at the time an additional turbogenerator is needed, the reactor has proven to 
be dependable so that no conventional boiler will be needed for the new turbine, 
RCPA’s steam price will be increased to include: 

(a) Fuel value as given above. 

(b) Savings in operating and maintenance cost equal to the full cost of operat- 
ing and maintaining the hypothetical conventional boiler of comparable capacity, 
displaced by the reactor. 

(c) An amount equal to the fixed charges of the hypothetical boiler. 

(2) Reimbursement: The contractor will be reimbursed for its allowable costs 
and expenses for the operation and maintenance of the reactor plant and for 
related services, 

It is understood that general and administrative expenses will not be reim- 
bursable except to the extent that the total of such expenses of an allowable 
nature incurred by the contractor is demonstrated to be increased beyond those 
that would have been incurred if the reactor plant were a conventional steam 
generating plant. 
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166 POWER DEMONSTRATION PROGRAM 


It is further understood that certain special costs (to be defined and illustrated) 
necessary and incident to operating the contractor’s conventional electric facilities 
and required solely because of the nuclear character of the entire project and 
operation, and not otherwise reimbursed or compensated, will be reimbursable 
to the extent that they are demonstrated to be costs that would not have been 
incurred if the reactor plant were a conventional steam-generating plant. 

(e) Training: AEC will conduct, at the Government’s expense, a program of 
training for up to 12 qualified employees of RCPA. 

(f) Term: The term of the contract will commence on the date of execution 
and will end 5 years after the acceptance of the reactor plant by AEC as being 
completed, tested, and operable. 

(g) Indemnity: AEC will indemnify RCPA against losses or damages arising 
out of nuclear incidents in a manner consistent with Public Law 256, 85th 
Congress. 

(h) Sale of the reactor plant: At the expiration or termination of the con- 
tract, the Government will, in accordance with law, offer to sell the reactor plant 
to RCPA pursuant to the provisions of Public Law 162, 85th Congress. The con- 
tract will provide that, if such offer is not accepted, AEC will have an option to 
lease the site of the reactor plant. 

(i) Termination: The contract will be subject to termination at any time by 
written agreement of the parties. Any such termination will be effective in the 
manner, upon the terms, and on the date specified in said agreement. 

The Commission will have the right to terminate the contract (1) if it deter- 
mines that the construction or operation of the reactor cannot be undertaken or 
continued without undue risk to the health or safety of the public (and the 
parties have not agreed to mutual termination), or (2) if, after the Commission 
has paid to the contractor, for operating costs, the sum of $3,040,000, less the 
costs incurred by the Commission for fabrication of the initial core loading 
fincluding spares), termination is desired for the convenience of the Govern- 
ment. In the event of termination by the Commission, the Commission will pay 
to the contractor, as full termination costs, the costs for which the contractor is 
then entitled to reimbursement. The Commission has no present intention to 
exercise the right to terminate for convenience unless it finds that the economic 
and technical promise of the reactor for commercial utilization by RCPA or 
others is unfavorable. 

(j) Patents: In case an invention or discovery is made by RCPA in connection 
with the work under the contract, AEC will receive all rights. 

(k) Licenses: The contract will be considered one with and for the account of 
the Commission, and no AEC licenses will be required. 

(lt) In formation and records: RCPA will maintain accounts showing all 
costs of operating its system. RCPA will also provide the Commission with full 
technical, economic, and financial information and reports, and the Commission 
and the Comptroller General wil) have the right to inspect the work, records, 
reports, information, data, and activities of RCPA under the project. AEC may 
use the information as it sees fit. 

(m) Approval by Rural Electrification Administration: RCPA has outlined, 
informally, to the Rural Electrification Administration the understandings con- 
tained above, and has been advised that an agreement along these lines, as 
REA understands them, would not impair the feasibility of RCPA’s REA loan and 
would be satisfactory subject to review of the final draft of the contract. 

2. Direct contract with ACF.— 

(a) Construction and test operation: ACF will develop, design, fabricate, and 
construct the reactor plant (reactor and superheater), train RCPA personnel, 
and perform a nuclear test program within 36 months of contract execution. 
The work will be performed under a cost-type contract with a ceiling price of 
$9,269,000, including fixed fee. The contract will provide AEC the option to 
purchase a second core, including 15 percent spares, under an arrangement pro- 
viding a cost ceiling of $739,000, subject to *scalation, plus fixed fee. 

(0) Warranty: ACF will warrant— 

(1) 28 days’ continuous reactor operation at design power, exclusive of 
interruptions due to conditions beyond ACF’s reasonable control, and 

(2) Fuel-element performance to a maximum 6,700 megawatt-days per ton 
burnup at any 1 point in each element, with the warranty providing for 
sharing of replacement costs on a battery-type basis. 

(3) Materials and workmanship. 

(c) Training: ACF will conduct a program of training for up to 12 of RCPA’s 
operators. 
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(ad) Title: Title to the entire reactor plant, fuel elements, and superheater 
will be in the Government. 

(e) Indemnification against nuclear hazards: ACF will be indemnified by AEC 
in accordance with the provisions of Public Law 256, 85th Congress. 

(f) Termination: AEC may terminate, for convenience of the Government or 
for default of ACF, by paying ACF’s reimbursable costs and commitments and 
reasonable termination costs. The fixed fee would be equitably adjusted. Under 
default termination, AEC may complete the work; ACF will be liable for costs 
caused by the default and will receive no further payments on acount of the fixed 
fee for work performed thereafter. 

(7g) Patents: Title to all inventions made or conceived in connection with 
ACF’s portion of the project will become the property of the Government, with 
a nonexclusive, irrevocable, royalty-free license to ACF for outfield purposes 
only. ACF’s proprietary information prior to the contract will be licensed to 
AEC without cost for purposes of the project. 

(h) Licenses: This contract will be with the AEO and it is expected that no 
AEC licenses will be required. 

(i) Information and records: ACF will keep, and require its subcontractors to 
keep, records of technical, economic, and financial data developed in connection 
with the project, and supply that information to the Commission for its use and 
dissemination. The Commission and its representatives will have the right to 
inspect and audit the work, records, reports, information, data, and activities 
of ACF and its subcontractors under the project. The contract will also include 
the statutory GAO audit provision. 


(Subsequently, the following letter was also received :) 


ATOMIC ENERGY COMMISSION, 


Washington, D. C., May 9, 1958. 
Mr. JAMEs T. RAMEY, 


Ezecutive Director, Joint Committee on Atomic Bnergy, 
Congress of the United States. 
Dear Mr. RAMeEy: This is in response to your telephone call of May 9, 1958, 
and will confirm your later conversation on that same date with Mr. Berman. 
You asked about the status of an extension of the ACF Industries, Inc., dead- 
line of May 15 on the ceiling-price proposal for the Elk River Reactor. During the 
course of contract negotiations on May 8, ACF’s principal negotiator assured 
us that the company would provide us with a written 15-day extension of that 
deadline by May 12, 1958. 
I trust that this will provide you with the information you desired. 
Sincerely yours, 
ALFONSO TAMMARO, 
Acting General Manager. 


Representative Horirretp. At this point, without objection, we will 
insert in the record the letter to Mr. Strauss from the Comptroller 
General, dated May 7, 1958, on this matter of adjustment referred to 
in your statement. 

(The letter referred to follows :) 


COMPTROLLER GENERAL OF THE UNITED STATES, 
Washington, May 7, 1958. 
Hon. Lewis L. STRAUSS, 
Chairman, United States Atomic Energy Commission. 


DeaR Mr. Strauss: Reference is made to the General Manager’s letter of 
April 29, 1958, requesting our advice as to whether the sale of steam under the 
second round of the Commission’s power reactor demonstration program on the 
basis set forth in his letter is in conformity with the requirements of section 
111 (a) (1) of Public Law 85-162 (71 Stat. 403). 

Section 111 (a) (1) of Public Law 85-162 provides as follows: 

“Seo. 111. COOPERATIVE POWER REACTOR DEMONSTRATION PROGRAM.—(a) There 
is hereby authorized to be appropriated to the Atomic Energy Commission, in 
accordance with the provisions of section 261 a. (2) of the Atomic Energy Act 
of 1954, as amended, the sum of $129,915,000 for use in a program not to exceed 
$149,915,000, subject to the following conditions: 

“(1) Arrangements for projects sponsored under the Second Round of the 
Commission’s power reactor demonstration programs by cooperatives and publicly 
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owned agencies under which the reactor is financed in major part by the Com- 
mission and is to be owned by the Federal Government, shall be carried on by 
direct contract between the Commission and the equipment manufacturer or 
engineering organization with respect to the development, design, and construc- 
tion of the reactor and related facilities, and by direct contract between the 
Commission and the cooperative or publicly owned organization with respect to 
the provision of a site and conventional turbogenerating facilities, the operation 
of the entire plant including training of personnel, the sale by the Commission of 
steam from the reactor complex to the cooperative or publicly owned organiza- 
tion, and other relevant matters. Sale of steam by the Commission under con- 
tract with the cooperative or publicly owned organization shall be at rates based 
upon the present cost of, or the projected cost of, comparable steam from a plant 
using conventional fuels at such locations. Projects covered under this sub- 
section shall be operated under contract with the Commission for such period of 
time as the Commission determines to be advisable for research and development 
purposes but in no event to exceed ten years. Upon the expiration of such period 
the Commission shall offer the reactor and its appurtenances for sale to the 
cooperative or publicly owned agency at a price to reflect appropriate depreciation 
but not to include construction costs assignable to research and development. In 
the event the cooperative or publicly owned agency elects not to purchase the 
reactor and its appurtenances, the Commission shall dismantle them.” 

In its report on the bill, the Joint Committee on Atomic Energy had this 
to say with respect to the meaning of the language concerning the sale of re- 
actor steam : 

“Steam would be sold to the cooperative or public organizations at rates based 
upon the present cost of, or the projected cost of, comparable steam from plants 
using conventional fuels at such general locations. By ‘comparable’ steam is 
meant steam of the same regularity and reliability, and of the same tempera- 
ture and pressure as that obtained from conventional sources. By ‘cost’ is 
meant cost to the cooperative; that is to say, the ascertained value or charge 
for steam which the cooperative pays or would pay for steam of a comparable 
degree of interruptibility. 

“The above are only general principles which, of course, will require adapta- 
tion to the circumstances of each contractual situation” (S. Rept. 791, p. 19; 
H. Rept. 978, p. 19). 

A nuclear reactor cannot, at present, be considered a reliable or firm source 
of steam during the early period of its operation. Consequently, such steam 
cannot be relied upon by a generating company for production of power to sup- 
ply its firm load demand. To the extent such interruptible steam is used to 
supply a demand for firm power, the company must have an alternate and re- 
liable source of steam. In other words, interruptible steam produces only 
interruptible power, and its value depends on the value of such power. The 
larger a power company’s system and load is, the more flexibility it has in the 
use of interruptible power. Conversely, the smaller the company’s load, the 
more difficult it is to make use of interruptible power. 

The price charged a purchaser of any product ordinarily is greater than the 
seller’s cost of production. It might thus be argued that participants in the 
second round should pay rates for reactor steam somewhat higher than the 
cost of producing such steam in a conventional plant. On the other hand, 
organizations engaged in the generation of electric power from steam include 
steam boilers as an integral part of their generating facilities, and it is there- 
fore obvious that, if a power company has boiler capacity to produce steam to 
generate sufficient power to meet its firm load demand, there would be no sound 
economic basis for it to pay more for purchased steam to meet that load than its 
own cost of steam production. 

The Commission’s power reactor demonstration program is an experimental 
program. The concept adopted by the Commission in the three rounds an- 
nounced to date has been one of partnership between the Commission and the 
participants in the construction and operation of reactors in order to learn more 
about the technical and economic feasibility of nuclear power. This concept 
implies participation by nongovernmental organizations in what is essentially 
research and development work. By reason of their usual small size and lim- 
ited capital it is at least questionable whether rural electric cooperatives and 
most publicly owned electric utilities are in a position to commit themselves to 
any financial risks to engage in research of this nature. This appears to have 
been one reason for the enactment of section 111 (a) (1) of Publie Law 85-162. 
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which provides for complete Government financing of reactor construction under 
the second round. It was brought out in the hearings on that law that the 
Rural Electrification Administration, upon which most rural cooperatives must 
depend for capital loans, would not approve loans to enable cooperatives to 
participate in demonstration projects without assurance, in effect, that the 
power to be generated would cost the cooperative no more than power generated 
by conventional sources. Congressional approval of projects under the second 
round, subject to the conditions specified in section 111 (a) (1), must be assumed 
to have been given with knowledge of this fact, and we believe this is signifi- 
cant in construing those conditions. 

The two proposed arrangements as to which our opinion is specifically re- 
quested are those between the Commission and the Rural Cooperative Power 
Association of Elk River, Minn., and the city of Piqua, Ohio. Both arrange- 
ments propose to charge for interruptible reactor steam a flexible price which 
amounts essentially to the cost saved by RCPA and Piqua by reason of not 
having to generate such steam in their own plants. In other words, it is con- 
templated by the arrangements that the cost to the utility of power generated 
from reactor steam would be no less or no more than that of power generated 
from steam produced in the participants’ own plants. In both cases, because 
their need for firm power includes the power expected to be generated from 
reactor steam, the participants have conventional sources of steam which can 
be used when reactor steam is not available. The fixed charges on these conven- 
tional steam boilers must continue to be borne by RCPA and the city of Piqua, 
whether reactor steam is available or not. Consequently, the charges proposed to 
be made for reactor steam do not include any factor for such fixed costs which 
would normally enter into the production cost of, and the usual charge for, steam 
produced from conventional fuels. The arrangements do provide, however, for 
inclusion of such a factor in the charge for reactor steam, from the time when 
RCPA or the city of Piqua has power load requirements in excess of its own plant 
capacity, provided the reactor has then become a dependable source of steam. 

The legislative history of section 111 (a) (1) of Public Law 85-162, as stated 
in the General Manager’s letter, contains some indications of an intent that the 
rate to be charged for reactor steam should be the ascertained value of or the 
commercial rate at which comparable steam could be purchased from others. 
The value or commercial rate for interruptible steam is, we believe, somewhat 
similar to the value or commercial rate for interruptible or dump power. The 
General Manager’s letter states it to be the Commission’s conclusion that there is 
no commercial rate for interruptible steam. Based on our knowledge of rates 
charged for interruptible power, we believe this to be a correct statement. Most 
interruptible power is sold on the basis of negotiations between the parties, and 
the rate charged may depend more upon the bargaining positions of the respective 
parties than upon the cost of production or other normal factors. The legislative 
history also contains references to a fixed price for reactor steam. See, for 
example, the comments by Senator Anderson and Representative Holifield at 
pages 13682 and 12985 of the Congressional Record for August 9, 1957. 

Because of the limited risks which cooperatives and publicly owned electric 
utilities can afford to assume in connection with power reactor demonstration 
projects, it seems unlikely that they would be willing to pay more for reactor 
steam to replace steam which could be produced in their own plants than the 
anticipated saving resulting from shutting down their own boilers. For the same 
reason, it appears improbable that they would agree to any greater fixed rate. 
Under such circumstances, the sale of steam at a flexible rate, as proposed, would 
avoid both the risk of loss and the possibility of a windfall to the contractor. 

The enactment of section 111 (a) (1) of Public Law 85-162 demonstrates the 
intent of the Congress to permit participation in the second round by cooperative 
and publicly owned utilities. Having regard for the testimony to the effect that 
the Rural Electrification Administration would not approve participation by 
cooperatives which would expose them to financial risk, and in the interest of 
equality of treatment for publicly owned organizations, it is our opinion that 
arrangements for the sale of reactor steam on the basis proposed would not be 
contrary to the provisions of section 111 (a) (1). 

However, in order to fulfill the purposes of the power reactor demonstration 
program, we believe it is important to provide for the maximum use of reactor 
steam, in order to secure the greatest possible operating experience. We note in 
the case of the proposed arrangement with RCPA and RCPA is obligated to 
utilize reactor steam to the fullest extent possible consistent with sound utilities 
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practice. If RCPA is to incur no loss by reason of its purchase of reactor steam, 
we believe it would be preferable to specify more definitely the conditions under 
which it may refuse to utilize such steam. 
Sincerely yours, 
JOSEPH CAMPBELL, 
Comptroller General of the United States. 

Representative Hotirretp. Do you believe your October 1960 date of 
completion is realistic, particularly in view of the delay that we have 
had on this negotiation, Mr. Davis? 

Mr. Davis. We have been assured by the contractors that they be- 
lieve they can meet this date. 

Representative Hortrrerp. Do you coincide with that from the 
standpoint of technical judgment ? 

Mr. Davis. I think it is possible. I would say that I might not be 
surprised that it might slip a few months or 2 or 3 months, but I think 
it is feasible for a plant of this size and one which is utilizing fairly 
well developed technology pretty much throughout. 

Representative Horirrerp. What is the reason for the difference in 
the amount that was shown last year, the preconstruction research and 
development item of $2,760,000 compared with $321,000 in the current 
cost table. It is a startling difference. 

Mr. Morrts. This is a difference that resulted from the change in 
contractors. Our invitation which was issued following the with- 
drawal of A. M. & F. asked for proposals to design and construct a 
boiling water reactor plant of this size with thoria-urania fuel elements 
and gave the manufacturers the opportunity to include in this what 
development thev felt was necessary. 

Representative Horirieip. In other words, it is really just a shift 
over into your increase in construction which amounts to $1,398,000. 

Mr. Morris. I don’t know that that can be said. We have a com- 
pletely new deal here. 

These figures are all based upon the proposal submitted by ACF 
Industries, which we have accepted, to do whatever development is 
necessary to design and build this reactor and furnish the core with 
thoria-urania fuel element at cost with a ceiling price. 

Representative Hontrrenp. It indicates that this line between re- 
search and development construction becomes a little bit hazy in these 
projects. 

Mr. Morrts. The arrangement with ACF is to cover all of these 
things and we have tried to split them up by these established cate- 
gories we have been using. 

The amount indicated by ACF for preconstruction research and 
development is only for development of these fuel elements. They 
are not assuming any new development work related to the design 
of the reactor itself. 

Mr. Davis. This reactor will use components of a type that are 
pretty well worked out already. 

Representative Hortrreip. Will the result give us any step for- 
ward in technology or will it just prove the operation of some of these 
components that have already been developed ? 

Mr. Davis. There are really two features of interest here. One of 
them is the utilization of the two cycles, in other words, the boiling 
water cycle and transferring heat to a second cycle which would 
appear to have possible advantages in the area of reactor control which 
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is one of the serious problems from the point of operation of the boil- 
ing water reactors. 

So that even though you are combining fairly well-developed com- 
ponents you will get a new kind of operating system which will have 
different systems characteristics. 

The other is the utilization of these uranium-thorium fuel elements 
which will seem to have possibility of high conversion ratio and long 
life. 

The work here will cover necessity to provide fuel elements of this 
type for the reactor. 

The operation of the reactor will be very useful in demonstrating 
this under operating conditions in a power reactor. 

These, I think, are the two principal features and they do not relate 
to the development of a wholly new thing which is the kind of thing 
perhaps involved in the Piqua reactor and some of these others. 

Representative Hontreip. You think the technical results of this 
could only be attained by building a reactor of this size, that these 
results of your experiments up to date cannot be obtained in the labora- 
tories much cheaper ? 

Mr. Davis. You will have to build a system that operates in this 
manner to find out how it behaves and a much smaller one would not 
be too practical. The fuel element problem again is one of getting 
high enough specific power so that you can give the fuel a high de- 
gree of radiation and a finite lifetime. 

This requires a fairly powerful reactor to do this. It cannot be 
done conclusively in any way in a test reactor as such. 

Representative Horirretp. What is the equivalent price in mills 
per kilowatt-hour expected to be paid to AEC for steam for this plant? 

Mr. Morris. Well, as in the Piqua case, the steam price is based 
upon initially, prior to the reactors demonstrating its dependability 
and prior to their load requiring this as a firm power component, the 
initial measure of the steam is the value of the fuel saved by shutting 
down a backup boiler. 

Representative Hoxirterp. In their area? 

Mr. Morris. They will have a conventional boiler installed to service 
an alternate heat source to this particular turbine generator. 

The measure of the steam price initially is the amount of fuel saved 
»lus other identifiable savings in operation maintenance when this 
boiler can be shut down. 

Representative Horirmxp. This is based on the cost in their par- 
ticular area. 

Mr. Morris. That is right, and in that area the fuel costs would be 
somewhere between 5 and 6 mills on the average. 

Then in the later period, after the reactor has demonstrated its re- 
liability and their system requires this as a firm power component, 
the steam price would include the fixed charge component that would 
apply toa conventional boiler. 

Representative Horirmeip. What would be considered firm power? 
Would you have to operate it steadily in order to have it considered 
firm power or could you interrupt it for the insertion of new cores 
and that sort of thing without having to decrease your sale price of 
the steam ? : 
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Mr. Morrts. You could interrupt it on a scheduled basis and you 
could perhaps tolerate some emergency, but essentially the difference 
is that the firm power would be available at the customer’s option 
rather than at the seller’s option. 

In these cases you can’t assure this will be true from the reactor 
until it actually demonstrates that it is as reliable as the boiler might 
be reliable. 

Representative Hoxtirm ip. Assuming you are in a position to fur- 
nish firm power you have no protection to the Government that they 
will ask for it on the basis of firm power ? 

Mr. Morris. Their load growth forecasts which are quite reliable, 
indicate that they will need this additional capacity somewhere around 
the middle of the 5-year period which we hope will coincide at least 
with the time the reactor tial demonstrated its reliability. 

Representative Hoxirreitp. Public Law 85-162 requires the Com- 
mission to dismantle the reactor after a maximum of 10 years of op- 
eration if the cooperative elects not to purchase it. 

In view of that point, what was AEC’s objective in obtaining an 
option to lease the site of the reactor for 30 years? 

I hope that does not mean it will take 20 years to build it. 

Mr. Morris. No. As I recall, this was offered to us in early nego- 
tiations. Not knowing just what the situation might be at the end 
of 5 years, or what statutes may be applicable, we did not change it. 

[ believe it is true under the present statute it is probably not pos- 
sible to sustain any interest or activity there for that period of time. 

Representative Horrrrerp. You would not contemplate operating 
it that period of years from the standpoint of experimental develop- 
ment ? 

Mr. Morris. No, sir. 

Representative Hoxtrretp. What part of this $9 million contract 
represents the fixed fee? 

Mr. Morrts. The fixed fee, I believe, is $629,000. 

Representative Hotirrerp. About 7 percent ? 

Mr. Morris. Yes. Of course, this is in our arrangement with 
ACF. You understand they are doing this on a ceiling price basis 
so they earn this fee only if they meet their estimates. 

Representative Hoxtrrmetp. You have a superheater on this reactor, 
Isee. Is that included in your cost here? 

Mr. Morris. Yes, sir. 

Representative Horrrrecp. What is the estimated cost of that super- 
heater and what technical advantage do you expect to gain by it? 

Mr. Morrts. I will see if I can find that cost. 

Mr. Davis. The advantage of it is that you get steam at higher 
temperatures, although not at higher pressures. This does increase 
the thermodynamic efficiency of the cycle quite appreciably. 

Representative Horirretp. In terms of degrees, what do you esti- 
mate it will increase ? 

Mr. Davis. I believe it increases it from something like what you 
might expect without it, around 26 percent to, I believe, 31 percent. 

Mr. Morris. That is $496,000 out of this for the superheater cost. 

Representative Horirtecp. According to Mr. Davis, then, this would 
increase its temperature about a fourth or even possibly a third. 
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Mr. Davis. It would increase the overall efficiency by something like 
5 percent. This means that for a given-size turbogenerator that you 
can get that much more power out of the steam. 

Representative Ho.irtexp. Is this your first attempt to use a super- 
heater in this type of reactor? 

Mr. Davis. Well, the Northern States reactor will also have a super- 
heater on it. 

Representative Hotirrevp. That is in the future, also. 

Mr. Davis. That is in the future, also. 

We don’t have any reactors operating today which would utilize a 
superheater. 

epresentative Hoxtrtetp. You tried, of course, the one on the 
Sea Wolf? 

Mr. Davis. Yes, that did have a sodium-heated superheater. 

Representative Hotirretp. Have you proved the principle of the 
superheater? A conventional superheater from fossil fuel. 

Mr. Davis. This would be a conventional fossil fuel superheater. 

Representative Horirmetp. You have not developed yet your super- 
heater from the reactor ¢ 

Mr. Davis. No, sir; we are starting work now on nuclear-heated 
superheaters which we hope will be able to take the steam from the 
boiling-water reactor and directly superheat this steam by passing it 
through a reactor. 

Representative Hoxirretp. That is not contemplated in the Florida 
project; is it? 

Mr. Davis. No, sir. 

I should point out that any reactors that are gas cooled or that are 
liquid metal cooled you can utilize the high-temperature gas or liquid 
metals as was done in the Sea Wolf to superheat the steam once it is 
formed. This is somewhat different from the other idea we have in 
mind of taking the saturated steam from the reactor and passing it 
directly through a nuclear superheater. 

Representative Horirterp. Are there any further questions? Mr. 
Durham ? 

Chairman Durnam. I have no questions. 

Representative Horirtecp. Mr. Ramey. 

Mr. Ramey. Do you consider this $9 million ceiling price a reason- 
able price, or reasonable estimate of the job? In other words, that the 
job can be done for that cost ? 

Mr. Davts. I certainly would consider it a pretty reasonable esti- 
mate; ves. 

Chairman Durnam. You might recall on the previous contract, the 
previous proposal, the contractor withdrew with some indication that 
he had bought into the project. That would not be the case here? 

Mr. Davis. That is not my impression of it; no, sir. 

tepresentative Horirretp. Excuse me, my understanding from your 
statement was that you had arrived at a satisfactory arrangement on 
the point brought up in the Comptroller General’s letter. 

Mr. Davis. Yes, sir. 

Representative Horirrerp. And that agreement has now been sub- 
mitted to him and approved ? 

Mr. Davis. No, sir. 

Mr. Morris. No, sir. 
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Representative Houirmip. You have not submitted it, but you feel 
you have complied with his suggestion ? 

Mr. Morris. We have followed his suggestions. 

Mr. Fretps. We referred to him this question on the Elk River and 
on the Piqua cases. We feel we have complied with his opinion there; 
yes, sir. 

Representative Hoxtirretp. You have informed him as to the steps 
you have taken ? 

Mr. Frexps. With respect to this sale of steam ; yes, sir. 

Representative Hoxirreip. In both cases ? 

Mr. Fretps. In both cases. 

Mr. Morris. I believe you are referring, sir, to the suggestion at the 
end of his letter regarding the operating in accordance with sound 
utility practice. 

Representative Hortrrevp. Yes. 

Mr. Morris. We have not had further contact with the Comp- 
troller General, nor have we submitted anything to him. I don’t be- 
lieve we feel—I believe it is shown in there as a suggestion, or as 
a belief that something should be done, and we have now. 

Representative Hoxirmxp. He said, and I will read this last para- 
graph: 

However, in order to fulfill the purposes of the power reactor demonstration 
program, we believe it is important to provide for the maximum use of reactor 
steam, in order to secure the greatest possible operating experience. We note 
in the case of the proposed arrangement with RCPA that RCPA is obligated to 


utilize reactor steam to the fullest extent possible “consistent with sound utili- 
ties practice.” 


If RCPA is to incur no loss by reason of its purchase of reactor steam, we be- 
lieve it would be preferable to specify more definitely the conditions under which 
it may refuse to utilize such steam. 

Mr. Morris. And we have now done this as described in Mr. Davis’ 
statement. 

Mr. Tot. Will this reactor use quite a bit of the technology from 
the EBWR reactor? 

Mr. Davis. It will use the technology coming from all of the boil- 
ing-water reactors as well as the work that has been done on pres- 
surized reactors. The fuel elements technology is mainly from the 
BORA X4 experimental work that Argonne has done on these urania- 
thoria fuels. 

These have not so far been used on the EBWR reactor itself. 

Mr. Torti. Would Mr. Davis like to use this opportunity to inform 
the committee more of the details on the shutdown of the EBWR 
that was announced in the press release earlier this week ? 

Mr. Davis. I will be glad to say what I know about it. The fault 
here had nothing at all to do with the reactor being connected with 
the turbine. It was simply a blade that failed in one of the later 
stages of the steam turbine. 

Apparently, a single blade simply cracked off at the base, was 
thrown out and took part of the shroud that goes around the blades 
with it. 

This resulted, of course, in vibration of the turbine. The reactor 
and turbine were shut down. It was possible, I guess, the following 
day to go in and examine this. 
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The radiation level at the turbine was about two MR per hour. 
This was despite the fact that for about 2 weeks we had been con- 
ducting tests in the reactor itself of a purposely failed fuel element. 

In other words, the operation prior to this accident had been one 
where we had taken a fuel element and drilled a hole in it and had 
been running it in the reactor to find out how much radioactivity was 
released from the fuel element and how much of this was carried over 
from the turbine. 

So from the point of view of showing what can be done in the 
maintenance of a boiling water reactor it was a good thing, but at least 
it does give us some indication that they are able to take the turbine 
out and ship it directly to the factory and will replace the turbine 
blade there without any particular worry about contamination and 
will ship it back shortly and replace it in the turbine. 

So in my mind this is a pretty convincing demonstration of the fact 
that a boiling water reactor is likely to be quite easy to maintain. 

Representative Horirrmetp. We sometimes learn from accidents; do 
we not? 

Mr. Davis. We quite often learn more from the accidents than from 
the normal operation. 

Representative Hottrrerp. It is your intention, speaking now of the 
Commission’s intentions, to proceed expeditiously with this if it is 
approved ? 

Mr. Davis. Yes, sir. 

Representative Hoxirretp. Are there any further questions from 
the staff? 

Would the people from the Elk River area, if they are in the room, 
care to say anything at this time? 


STATEMENT OF 0. N. GRAVGAARD, PRESIDENT, RURAL COOPERA- 
TIVE POWER ASSOCIATION, OF ELK RIVER, MINN. 


Mr. Graveaarp. Mr. Chairman, could I add just one comment? 

My name is Gravgaard, president of Rural Cooperative Power. 

I would like to say a word in defense of the Atomic Energy Com- 
missioners. I think they have been about the toughest group to deal 
with that [ have ever experienced. 

Now, whether or not they have driven a good bargain I don’t know; 
Ithink. They have been really tough. 

We have had 3 years of negotiations, in Schenectady, in New York, 
in Chicago, here in Washington. It seems to me it has been most 
tedious. 

It is a little different from farming out there in Minnesota. When 
I go out to do a job I go out and do it. I just finished my soybean 
planting yesterday. I don’t know whether this should go on the ree- 
ord, or not. I am just talking. 

Representative Hoxtrrexp. I think it is all right. I think it is 
pretty good for the record. 

Mr. Graveaarp. I would like to say this, that we in Rural Power 
started out from scratch, out of necessity. Power was not available 
several years ago. We started from scratch. We operated in the red 
for some time. 
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Now we are up in the black and we are honest people in Minnesota, 
and I think they are everywhere, we don’t want to lean on Govern- 
ment too much. 

I don’t believe in that. I like to hold my head high and be on my 
own as much as possible. 

Of course, we know that we are not able to build an atomic energy 
reactor in Minnesota. 

Representative Hoxttrretp. This committee knew that last year, too. 

Mr. Graveaarp. I am sure you did. Our people are not people of 
wealth. We represent the farming area and most of them don’t have 
too much money. 

Let me say this in conclusion: We in Rural Power will do every- 
thing to make this reactor a financial success. We are part of our 
Government; we want to work with it, not against it. 

Thank you. 

Representative Hoxirtetp. You are certainly welcome. We hope 
that this will be a mutually satisfactory arrangement. 

This committee was much concerned with some of these cooperative 
ca aoa because we felt that you —— in the cooperatives might 

falling into a trap by accepting unknown financial risks in this 
field which we still look upon as being an experimental research and 
development field. 

We believe that under the guidance that the committee gave to 
these projects that you have a chance now to get the experience and 
the Government has a chance to get the research and development and 
make it available to all the people of America without penalizing any 
one small group such as your group in Minnesota. 

I might say for the record that your Senators and your Repre- 
sentatives have contacted most of the members, I am sure, of this 
committee, I know they have contacted me in regard to this, and they 
have all expressed their hope that this could be consummated and 
built up in your State of Minnesota. 

Are there any further questions or testimony’? If not, the com- 
mittee stands adjourned. 

(Subsequent to the hearing, on May 28, 1958, the Joint Committee 
adopted the following resolution :) 


RESOLUTION 


Whereas Section 111b of Public Law 162, 85th Congress, provides that before 
the Commission enters into any arrangement the basis of which has not been 
previously submitted to the Joint Committee on Atomic Energy and which 
involves appropriations authorized by subsection (a) of section 111, the basis 
for the arrangement which the Commission proposes to execute shall be sub- 
mitted to the Joint Committee, and a period of 45 days shall elapse while Con- 
gress is in session: Provided, however, That the Joint Committee, after having 
received the basis for a proposed arrangement, may by resolution in writing 
waive the conditions of or all or any portion of such 45-day period; and 

Whereas the Commission on April 30, 1958, submitted to the Joint Committee 
the bases of proposed arrangements 58-111-7 with city of Piqua, Ohio, and 
North American Aviation, Inec., and 58-111-8 with Rural Cooperative Power 
Association, Elk River, Minn., and ACF Industries, Inc., and the Commission 
requested waiver of said 45-day period; and 

Whereas the Commission on May 16, 1958, submitted to the Joint Committee 
the basis of proposed arrangement 58-111-9 with Carolinas Virginia Nuclear 
Power Associates; and 
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Whereas the Subcommittee on Legislation of the Joint Committee held a public 
hearing on May 23, 1958, and received testimony concerning the bases of the three 
proposed arrangements; and 

Whereas the Subcommittee on Legislation and the full Joint Committee con- 
sidered the bases of the three proposed arrangements at meetings on May 28, 
1958: Now, therefore, be it 

Resolved, That, pursuant to section 111b of Public Law 162, 85th Congress, 
the Joint Committee hereby waives requirements of the 45-day period for said 
proposed arrangements 58—111-7, 58-111-8, and 58-111-9. 

Dated this 28th day of May 1958. 


(Thereupon, at 11:50 a. m., Friday, May 23, 1958, the subcom- 
mittee was adjourned, to reconvene subject to the call of the Chair.) 





